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ABSTRACT

The purpose of the Remedial Action Report for Test Reactor Area Operable Unit 2-13
is to describe the work performed, discuss modifications to the remedial action, and to
document the final status of the project. The Operable Unit 2-13 Record of Decision
requires remedial action to protect human health and the environment. An engineered cover
was constructed at the Warm Waste Pond, and a sotl cover of native materials was
constructed at the Chemical Waste Pond and the Sewage Leach Pond. Radiological
contaminated soil was removed from the Cold Waste Pond, and institutional controls were
installed at the Sewage Leach Pond Berms/Soil Contamination Area, TRA-15, TRA-19 and
the Brass Cap Area. Remedial actions are certified to be complete. operational, and
functional.
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Remedial Action Report, for the Test Reactor Area

Operable Unit 2-13

1. INTRODUCTION

1.1 Overview

In accordance with the Idaho National Engineering and Environmental Laboratory (INEEL)
Federal Facility Agreement and Consent Order (FFA/CO), the U.S. Department of Energy (DOE)
submits the following Remedial Action (RA) Report for the Test Reactor Area (TRA) Remedial Action
Engineered Barrier Cover Project, designated as Waste Area Group (WAG) 2, Operable Unit (OU) 2-13
of the INEEL (Figure 1-1). The scope of this project is detailed in the Remedial Design/Remedial Action
Work Plan for Test Reactor Area Operable Unit 2-13, (DOE-ID 1999a). The purpose of this report is to
describe the work performed, discuss any modifications to the RA, and to document the final status of the

project.

As outlined in the Final Record of Decision Declaration for Test Reactor Area Operable
Unit 2-13 (Record of Decision [ROD] | DOE-ID 1997a]), the Remedial Action Objectives (RAOs) for
OU 2-13 are as follows:

Inhibit direct exposure to radionuchde contaminants of concern {COCs) that would result in
a total excess cancer risk greater than 1 in 10,000 to 1 in 1,000,000 to current and future
workers and future residents

Inhibit ingestion of radionuclide and nonradionuclide COCs by all affected exposure routes
that would result in a total excess cancer risk greater than 1 in 10,000 to 1 in 1,000,000 or a
hazard index greater than | to current and future workers and future residents

Inhibit degradation of any low-level soil repository covers that would result in exposure to
buried wastes or migration of contaminants, greater than 1 in 10,000 to 1 in 1,000,000 or a
hazard index greater than | to current and future workers and future residents

Inhibit adverse effects 1o resident populations of flora and fauna from soil, surface water, or
air containing CO{’s

Inhibit adverse effects to sites where ('OC's remain in place below ground surface that could
result in exposure to COCs or migration of COCs to the surface.

The areas tdentified for remedial action and the selected remedies were outlined in the ROD
(DOE-ID 1997a), see Table 1-1, and they were completed as follows:

Warm Waste Pond (WWP, TRA-03)—Containment of the pond contents using an
engineered cover consisting of several layers of geological materials to reduce potential
exposures to the contaminants in the pond sediments by human and environmental
receptors. This remedy also included the following institutional controls that are assumed to
remain in effect for at least 100 years: long-term environmental monitoring, soil cover
integrity monitoring and maintenance, surface water diversions, and access restrictions
{e.g., permanent markers and signage).



Table 1-1. Selective remedial alternatives for sites of concern in QU 2-13.

Selected Remedy

Warm Waste Pond (TRA-03) 1952
and 1957 Cells

Warm Waste Pond 1964 Cell

Chemical Waste Pond (TRA-06)

Cold Waste Pond (TRA-08)

Sewage Leach Pond (TRA-13)

Soil Surrounding Hot Waste Tanks at
Building TRA-613 (TRA-15)

Soil Surrounding Tanks | and 2 at
Building TRA-630 (TRA-19)

Brass Cap Area

Sewage Leach Pond Berms and Soil
Contamination Area

Containment with an engineered cover and
institutional controls

Final basalt riprap or cobble gravel layer on
existing native soil cover and institutional
controls

Native soil cover and institutional controls
Excavation and disposal

Containment with a native soil cover and
institutional controls

Limited Action for at least 100 years

Limited Action with implementation of a
contingent excavation and disposal option

Limited Action with implementation of a
contingent excavation and disposal option

Limited Action for at least 100 years; berms will
be placed in the floor of the Sewage Leach Pond

) Chemical Waste Pond (CP, TRA-06)—Containment with a native soil cover and
institutional controls with possible excavation treatment and disposal after sampling. This
remedy provided a sufficient thickness of soil to effectively reduce the potential for human
and/or biological intrusion or excavation into the contamination.

° Sewage Leach Pond (SLP, TRA-13)—Containment using a native soil cover and
institutional controls. This remedy provided a sufficient thickness of soil to effectively
reduce the potential for intrusion or excavation into this contaminated area and provides
shielding against exposure to radionuciide contamination.



° Cold Waste Pond (CWP, TRA-08)—Excavation followed by disposal at an appropriate
facility (e.g., WWP 1957 Cell). Current administrative controls designed to protect worker
health and safety will be maintained.

. Soil Surrounding Hot Waste Tanks at Building TRA-613 (TRA-15)—Limited Action,
consisting of using existing administrative controls and implementation of long-term
environmental monitoring for a period of at least 100 years to protect current and future
occupational receptors. On the basis of predicted radioactive decay, no further action is
expected at the end of 100 years. Five-year reviews will be conducted to ensure that the
remedy remains protective for the entire period of administrative controls.

° Soil Surrounding Tanks 1 and 2 at Building TRA-630 (TRA-19)—Limited Action, with
the contingency that, when controls established under the Limited Action are not
maintained, then an excavation and disposal option will be implemented (to a maximum of
10 ft). This Limited Action alternative is preferred because the contamination associated
with this site is located under the ground surface in and around active radicactive waste
piping and tank systems and buildings where access is physically limited.

. Brass Cap Area—Limited Action with the contingency that, when controls established
under the Limited Action are not maintained, then an excavation and disposal option will be
implemented (to a maximum of 10 ft). This Limited Action alternative is preferred because
the contamination associated with this site was located under the ground surface in and
around active radioactive waste piping and tank systems and buildings where access was
physically limited.

Sewage Leach Pond Berms and Soil Contamination Area—ILimited Action (existing
administrative/institutional controls, including implementation of long-term environmental
monitoring) for a period of at least 100 years to protect current and future occupational
receptors. However, through radioactive decay, it is estimated that no further action wiil be
needed at the end of the 100-year period. Consistent with the Sewage Leach Pond remedy,
the windblown radionuciide-contaminated soil berms were placed in the bottom of the pond
as part of the native soil cover. This remedy will continue to prevent or reduce potential
occupational exposure to acceptable levels for the 100-year period that institutional controls
are in place. The 5-year review process will be used to ensure that the remedy remains
effective.

1.2 Background

Located 51 km (32 mi) west of Idaho Falls, Idaho, the INEEL occupies 2,305 km” (890 mi®) of the
northeastern portion of the Eastern Snake River Plain (see Figure 1-1), encompassing portions of five
Idaho counties: (1) Butte, (2) Jefferson, (3) Bonnevilie, (4) Clark, and (5) Bingham. The TRA was
established in the early 1950s in the southwestern portion of the INEEL. The TRA contains extensive
facilities for studying the effects of radiation on materials, fuels, and equipment, including high neutron
flux nuclear test reactors. Radioactive and Resource Conservation and Recovery Act (RCRA) hazardous
wastes have been generated from scientific and engineering research projects conducted at TRA.
Although extracted and treated, the wastes may still contain low-level radioactive and RCRA hazardous
solutions that must be disposed. As originally designed and installed in the early 1950s, two separate
liquid waste streams were generated and discharged at TRA: (1) sanitary sewage and (2) all other liquid
waste streams. Over the years, waste minimization and additional segregation of waste streams has taken
place.
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Figure 1-1. INEEL site map.




The following sections provide brief descriptions of the sites at the TRA that require remediation
per the OU 2-13 ROD, based on post-ROD sampling (DOE-ID 1997a). The COCs for each of the sites
and their associated final remediation goals (FRGs) are summarized in Table 1-2.

1.2.1 Warm Waste Pond

The WWP (see Figure 1-2) is located 27 m (90 ft) east of the TRA facilities along the security
fence and consists of three cells (1952, 1957, and 1964) that received low-level radionuclide and
RCRA-listed hazardous contaminated wastewater discharged from TRA reactor operations. It should be
noted that RCRA-listed wastewater discharged to the WWP was just recently discovered and
documented. The wastewater included cooling tower effluent, wastewater from hot cell drains,
laboratory solutions, and floor drainage from the Advanced Test Reactor and other test reactors at the
TRA.

In 1993, the WWP was taken out of service and replaced by a lined evaporation pond. To provide
immediate risk reduction, an interim remedial action was conducted during 1993 by removing
approximately 1.2 m (4 ft) of sediment from the sidewall and 0.9 m (3 ft) of sediment from the base of
the Cell 1964 and placing the contaminated materials into the 1952 Cell. The Cell 1964 was backfilled
with approximately 3 m (10 ft) of clean soil. Previously stockpiled materials from the cleanup of WWP
windblown contamination were also placed in the 1952 Cell, which was then covered with a 0.3-m
(1.0-ft) layer of clean fill and seeded. The 1957 Cell sidewall sediment was scraped into the base of the
cell followed by disposal of materials from a demolished contaminated wooden structure. The 1957 Cell
was covered with a 0.15-m (0.5-ft) layer of clean fill. In 1995 and 1996, contaminated soil from
OU 10-06 removal actions was placed in the 1957 Cell and again, 0.15 m (0.5 ft) of clean fil} was placed
over the contaminated soil.

1.2.2 Chemical Waste Pond

The CP, located northeast of the TRA and adjacent to the security fence (Figure 1-2), was
excavated and put into operation in 1962 as an unlined infiltration pond designed to receive waste water
from a demineralization plant at the TRA. The pond received effluent containing mineral salts, primarily
calcium and magnesium carbonate at average discharge of 57 L/min (15 gal/min). Until 1982, solid and
liquid wastes were also disposed directly into the pond from a support structure constructed for waste
disposal. This disposal included corrosives and other wastes. It is estimated that three or four 208-L
(55-gal) drums were dumped into the CP from the support structure. Records show that acid from the
vehicle storage facility at the Central Facilities Area (CFA) was drained directly into the CP in August
1992, Additionally, there were several releases of acid to the pond in the late 1980s. These were
corrosive {D002) hazardous waste releases. It is not known if they contained any other
RCRA-characteristic hazardous waste (metals). Because of this discharge, the CP retained its land
disposal unit (LDU) status under the FFA/CO.
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Table 1-2. Final remediation goals for QU 2-13 sites of concern.

Final Remediation Goals (mg/kg for

Cc;néarmnant nonradionuclides pCi/gm for
Site oF t-oncem radionuclides)""
Warm Waste Pond (TRA-03) Ag-108m 0.39
Cs-137 7.78
Eu-152 99.9
Chemical Waste Pond Ba 926
(TRA-06)
Mn 146
Hg 0.47
Zn 433
Cold Waste Pond (TRA-08) As 18.3
Cs-137 11.7
Sewage Leach Pond (TRA-13) Hg 0.4
Zn 86.6
Ag-108m 0.58
Cs-137 11.7
Soil surrounding hot waste Cs-137 233
tanks at Building 613 (TRA-15)
Soil surrounding Tanks ! and 2 Cs-137 233
at Building 630 (TRA-19)
Brass Cap Area Cs-137 233
Sewage Leach Pond Berm and Cs-137 233

Soil Contamination Area




In 1990, sediments collected from the pond were analyzed for the metals known to be constituents
of the effluent discharged to the pond as part of the demineralization process. These metals were silver,
arsenic, barium, cadmium, chromium, copper, mercury, nickel, lead, selenium, and zinc. The analytical
results indicate that only barium and mercury are present in the CP sediments above background levels.

A release of RCRA-characteristic hazardous waste occurred in May and June 1995, when
approximately 1,068,788 L (287,100 gal) of liquid used to neutralize and flush out-of-service acid and
caustic tanks was disposed to the pond. After disposal it was determined that the liquids contained
0.3 mg/L of mercury, which exceeds the 40 Code of Federal Regulations (CFR) 261.24 toxicity
characteristic regulatory level of .2 mg/L. Sample data collected during the spring of 1998 verified that
the CP sediments are not RCRA-characteristic hazardous waste (Appendix G of the RD/RA work plan).

1.2.3 Sewage Leach Pond

The SLP is located 45 m (150 ft) outside the TRA security fence, directly east of the central part of
TRA (see Figure 1-2), and consists of two cells (1950 and 1965) where effluent was discharged from
sanitary sewer drains throughout the TRA. The southern cell {1950) was constructed in 1950 and the
northern cell (1965) in 1965. Process knowledge indicates that effluent was limited to domestic sewage
(DOE-ID 1997b). However, low-level radionuclides were detected in the bottom of Cell 1950 and in a
sludge pit located south of the Sewage Treatment Plant. The source of the contamination has been
attributed to windblown soil contamination originating from the WWP,

The SLP was removed from service in 1995. Analytical data from the SLP demonstrates that
RCRA-characteristic hazardous waste was not present. For information on the SLP berms and SCA see
section 1.2.5.

1.2.4 Cold Waste Pond

The CWP is located approximately 137 m (450 ft) southeast of the TRA security fence
(see Figure 1-2). The pond has been continually managed as a disposal site for
nonradionuclide-contaminated wastewater since its construction in 1982. The pond consists of two cells
(southern and northern) that were used for cold wastewater disposal from cooling tower blowdown, air
conditioning units, secondary system drains, floor drains, and other nonradioactive drains throughout
TRA. Historically, only one of the two cells was used at a time, and flow of wastewater was alternated
from one cell to another on an annual basis. Radionuclides have been detected at concentrations slightly
above INEEL background levels in several samples collected from the CWP. These low levels of
radionuclides were found in samples collected from the pond berms and are thought to be the result of
windblown soil contamination from the WWP rather than from effluent discharged to the CWP.

The two COCs identified for the CWP are Cs-137 and arsenic. The presence of Cs-137 is
attributed to windblown soil contamination originating from the WWP, whereas, the presence of arsenic
is due to historic disposal practices at the pond. Post-ROD sampling data (DOE-II) 1998a) confirmed
that the pond sediments are below the final remediation goal (FRG) and the RCRA toxicity characteristic
leaching procedure (TCLP) regulatory limit, therefore arsenic has been eliminated as a COC and the FRG
for Cs-137 was increased to 23.3 pCi/g (as discussed in the final QU 2-13 ROD {DOE-ID 1997a}).

1.2.5 Sewage Leach Pond Berm and Soil Contamination Area

The SLF Berm and SCA is a fence-enclosed radiation control area surrounding the SLP
(see Figure 1-2). The fenced area is approximately 145 x 147 m (475 x 480 ft). The source of the
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surface soil contamination has been attributed to windbiown soil contamination originating from the
WWP. Analytical data from the SL.P Berm and Soil Contamination Area demonstrates that no
RCRA-characteristic hazardous waste was present.

During the interim action at the WWP in 1993, excavation of Cs-137 hot spots was performed at
the SLP Berm. The contaminated soil was placed into the WWP Cell 1952.

1.2.6 Soil Surrounding Hot Waste Tanks at Building 613

The Soil Surrounding Hot Waste Tanks at Building 613 (TRA-15) is located south of TRA
Building 613B (see Figure 1-2). This is the site of an underground tank leak at former Tank 1, which
was one of four TRA underground storage tanks (USTs) used for radionuclide-contaminated waste. Site
TRA-15 was defined as the soil in the vicinity of the remaining tanks (Tanks 2, 3, and 4). Former Tank |
and Tank 2 were contained in the same concrete basin (TRA-713A), while an adjacent concrete basin
(TRA-713B) contains Tanks 3 and 4. The floor of each concrete basin, located approximately 6.1 m
(20 ft) below land surface, slopes to a french drain designed to dispose leakages into the subsurface. It
was determined that leaks from Tanks 1 or 2 into the TRA-713A basin french drain contributed to
contamination at and greater than 6 m (20 ft) below land surface. The environmental investigation
detected elevated levels of radionuclides, notably Sr-90 and Cs-137, at depths between 7.6 and 9.1 m
(25 and 30 ft) below land surface.

1.2.7 Soil Surrounding Tanks 1 and 2 at Building 630

The Soil Surrounding Tanks | and 2 at Building 630 (TRA-19) (see Figure 1-2) consists of
subsurface soil contamination suspected of resulting from leaks from a radionuclide-contaminated waste
drain line that originates at the Gamma Facility Building (TRA-641) or from possible releases from four
underground catch tanks associated with the Materials Test Reactor (MTR). The original four catch
tanks from the MTR were contained in a concrete vault. The tanks and vault were removed and replaced
with new ones in 1985 and 1986. The original tanks were found to be intact upon removal and aithough
the outside surface appeared to be degrading, the fiberglass liners had not been breached. Therefore, no
releases from the tanks were suspected. Several spills inside the vault, however, had been reported as a
result of pipe-cutting operations during tank removal, from reconnecting pipelines to the new tanks, and
from a damaged waste drain line from Building TRA-641. It was reported that the spill contamination
was cleaned up.

1.2.8 Brass Cap Area

The Brass Cap Area is located in the center of the TRA, near building TRA-630, and is southeast
of site TRA-19 (Figure 1-2). The contamination at this site is attributed to leaking warm waste lines.
Following discovery of the contamination, the leaking waste line was repaired and contaminated soil in
the immediate proximity of the repaired waste line was removed. However, contaminated soil above
FRGs still remains at the site. Following the soil removal and leak repair, the excavation was backfilled
with clean soil and resurfaced with new concrete. A brass marker (hence, the name Brass Cap Area) was
placed in the concrete to designate the area of subsurface contamination.

1.3 Organization of the Remedial Action Report

This report has two primary areas, (1) the body and (2) the appendices. Section | of the body is
the background information and Section 2 summarizes the RA activities. Section 3 outlines the costs



incurred for the RA. Section 4 identifies modifications to the RA work plan. Section 5 discusses the
waste streams generated on this project. Section 6 discusses the prefinal inspection checklist. Section 7
includes the summary and verification of the work performed, and Section 8 certifies that the finished
product functions as designed.

The following is the list of the appendices located at the back of this document:

. Appendix A—Borrow Source Sampling

. Appendix B—Vendor Data Submittals

. Appendix C—As-Built Drawings and Final Grade Drawings

. Appendix D—Changes to Engineered Barrier Cover

. Appendix E—Photographs

. Appendix F—Prefinal Inspection Checklist

. Appendix G—INEEL Form 669, “‘Diesel Fuel Spill”

. Appendix H—North and South CWP Sampling Data

. Appendix I—Specification Section 2200 (Earth Work).

1-10



2. DISCUSSION OF THE REMEDIAL ACTIONS

2.1 Major Components of the Remedial Action

It needs to be noted that for access restrictions, fences around the CP, SLP, SLP-SCA, and the
WWPs were not installed due 1o the existing INEEL main gate access controls for the general public.
However, it was agreed to by the agencies that if such access restriction controls were ever discontinued,
the agencies would revisit the need for fencing around these sites.

2.1.1 Warm Waste Pond

The selected remedy addresses the principai risks posed by the Warm Waste Pond by providing
shielding from ionizing radiation, a cover to inhibit ecological and human intrusion, and a long-lasting
cover to diminish the effects of wind and water erosion.

The major components of the RA for the WWP are:

Containment by cover, with an engineered cover constructed primarily of native materials

Consolidation of INEEL Comprehensive Environmental Response, Compensation, and
Liability Act (CERCLA) generated contaminated materials of those already in the WWP for
containment under the 1957 Cell engineered cover

Consolidation of clean native soil from an appropriate borrow source located at the INEEL

Contouring and grading of surrounding terrain to direct surface water runoff away from the
COVErs

Periodic aboveground radiological surveys following completion of the covers to assess the
effectiveness of the remedial action

Periodic inspection and maintenance following completion of the covers to ensure cover
integrity and surface drainage away from the covers

Maintenance of institutional controls, including signs, postings, and permanent markers
Restrictions limiting land use for at least 100 years following completion of the covers

Review of the remedy no less than every 5 years, until determined by the regulatory
agencies to be unnecessary.

2.1.2 Chemical Waste Pond

The selected remedy addresses the principal risks posed by the Chemical Waste Pond by isolating
the contaminants, providing institutional controls to inhibit human intrusion, and a long-lasting cover to
inhibit the effects of wind and water erosion.

The major components of the RA for the CP are:

Containment with a soil cover constructed primarily of native materials
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. Consolidation of clean native soH from the berms surrounding the CP and from an
appropriate borrow located at the INEEL

. Contouring and grading of surrounding terrain to direct surface runoff away from the cover
. Final cover layer materials of vegetated crested wheatgrass and a gravel mulch
. Periodic inspection and maintenance following completion of the cover to ensure integrity

and surface drainage away from the cover

) Access restrictions consisting of posted signs and permanent markers
. Restrictions limiting land use for at least 100 years following completion of the cover
° Review of the remedy no less than every 5 years until, determined by the regulatory

agencies to be unnecessary.

2.1.3 Sewage Leach Pond

The selected remedy addresses the principal risks posed by the Sewage Leach Pond by providing
shielding from ionizing radiation, institutional controls to inhibit human intrusion, and a long-lasting
cover to diminish the effects of wind and water erosion.

The major components of the RA for the SLP are:

. Containment by capping with a native soil cover constructed primarily of native materials

. Consolidation of soil from the berms surrounding the SLP and from an appropriate borrow
source located at the INEEL

. Contouring and grading of surrounding terrain to direct surface water runoff away from the
cover

. Final cover layer material vegetated with crested wheatgrass

. Periodic inspection and maintenance following completion of the cover to ensure integrity

and surface drainage away from the cover

. Access restrictions consisting of posted signs and permanent markers
. Restrictions limiting land use for at least 100 years following completion of the cover
. Review of the remedy no less than every 5 years until, determined by the regulatory

agencies to be unnecessary.
2.1.4 Cold Waste Pond
The selected remedy addresses the principal risks posed by the Cold Waste Pond by effectively

removing the source of contamination and thus breaking the pathway by which a future receptor may be
exposed.
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The magor components of the selected remedy for the CWP are:

U Sampling to identify hot spots

J Excavation of hot spots that were above 23.3 p Ci/g of Cs-137

° Disposal at an appropriate location (e.g., WWP 1957 Cell).
2.1.5 Sewage Leach Pond Berms and Soil Contaminated Area

The selected remedy addresses the principal risks posed by the Sewage Leach Pond Berms and
Soil Contamination Area by effectively preventing access to the area so that exposure to contaminated

media resulting in an unacceptable risk to human health and the environment would not be possible.

Major components of the selected remedy for Sewage Leach Pond Berms and Soil Contamination
Area are:

. Placing contaminated soil from the berms in the bottom of the SLP cells

. Inspection of existing operation controls to assess the adequacy and need for additional
institutional controls

. Access restrictions consisting of posted signs and permanent markers

. Restrictions limiting land use for at least 100 years

. Periodic inspection and maintenance to ensure integrity of institutional controls

L] Review of the remedy no less than every 5 years, until determined by the agencies to be
unnecessary.

2.1.6 Soil Surrounding Hot Waste Tanks at Building 613 (TRA-15)

The selected remedy addresses the principal risks posed by the Soil Surrounding Hot Waste Tanks
at Building 613 by effectively preventing access to the area and exposure to contaminated media.

Major components of the selected remedy for TRA-15 are:

. Inspection of existing operational controls to assess the adequacy and need for additional
institutional controls

. Access restrictions consisting of posted signs and permanent markers

. Restrictions limiting land use for at least 100 years

. Periodic inspection and maintenance to ensure integrity of institutional controls

. Review of the remedy no less than every 5 years, until determined by the regulatory

agencies to be unnecessary.
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2.1.7 Soil Surrounding Tanks 1 and 2 at Building 630 (TRA-19)

The selected remedy addresses the principal risks posed by the Soil Surrounding Tanks 1 and 2 at
Building 630 (TRA-19) by effectively preventing access to the area so that exposure to contaminated
media resulting in an unacceptable risk to human health and the environment would not be possible. In
addition, if controls established under the Limited Action were not maintained, then excavation and
removal of contaminated media would effectively remove the source of contamination and thus break the
pathway by which future receptors may be exposed.

Major components of the selected remedy for TRA-19 are:

° Inspection of existing operational controls to assess the adequacy and need for additional
institutional controls

. Access restrictions consisting of posted signs and permanent markers

° Restrictions limiting land use for at least 100 years

° Periodic inspection and maintenance to ensure integrity of institutional controls

° Review of the remedy no less than every 5 years, until determined by the agencies to be
unnecessary

o Once controls established under the limited action are not maintained (no longer than 100

years) or do not continue to be protective, then excavation and disposal of contaminated soil
will be implemented.

2.1.8 Brass Cap Area

The selected remedy addresses the principal risks posed by the Brass Cap Area by effectively
preventing access to the area so that exposure to contaminated media resulting in an unacceptable risk to
human health and the environment would not be possible. In addition, if controls established under the
Limited Action were not maintained, then excavation and removal of contaminated media would
effectively remove the source of contamination and thus break the pathway by which future receptors
may be exposed.

Major components of the selected remedy for the Brass Cap Area are:

. Inspection of existing operational controls to assess the adequacy and need for additional
institutional controls

o Access restrictions consisting of posted signs and permanent markers. Restrictions limiting
land use for at least 100 years

. Periodic inspection and maintenance to ensure integrity of institutional controls
. Review of the remedy no less than every 5 years, until determined by the agencies to be
unnecessary
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. Once controls established under the limited action are not maintained (no longer than
100 years) or do not continue to be protective, then excavation and disposal of contaminated
soil will be implemented.

2.2 Site Preparation and Mobilization

The following subsections discuss the efforts performed prior to the start of the RA, which
include:

° Providing required training of personnel
o Preparing the work area
] Reviewing regulatory requirements to ensure compliance with all codes as specified in the

contract documents
. Complying with INEEL requirements.
2.2.1 Personnel Training Requirements and Support Facility Setup

Prior to the start of fieldwork, all contractor and subcontractor personnel assigned to the project
were required to have a baseline medical examination and the following training:

. INEEL site-specific orientation and security briefing

] Radiation Worker Il training

. Hazardous Waste Operations and Emergency Response (HAZWOPER ) 40-hour training
o Work site orientation

. Health and Safety Plan (HASP) training

. Training to applicable plans and procedures as required by the HASP

° Hazardous Waste Operation 24-hour “‘on-the-job” training

. 8-hour HAZWOPER supervisory training for Job Site Supervisor.

Certifications of training and training updates were maintained in the project files. The
subcontractor was required to update and submit a three-week rolling schedule to the construction
coordinator (CC) on a regular basis. After the subcontractor personnel completed the training, they set
up the construction boundaries on the SLP. Once the subcontractor delivered the necessary equipment
needed to perform the work, the work area was prepared.

2.2.2 Work Area Preparation

The subcontractor was required to submit a Job Safety Analysis Plan and work plan prior to the
start of fieldwork. The subcontractor delivered the jobsite trailer and heavy equipment onsite on
March 8, 1999. The heavy equipment was inspected and inspection documented by the CC prior to use.
Once training records were verified, a notice to proceed was issued to the subcontractor that allowed
them to contractually start work in the field. After a prejob briefing was held, the subcontractor began
setting up boundaries around the work site and began filling the different ponds.



2.2.3 Regulatory Compliance

The RA was required to conform 1o the following applicable or relevant and appropriate
requirements (ARARs) as outlined in Table 2-1.

2.2.4 INEEL Work Permit Requirements

In order to comply with INEEL procedures, the subcontractor was required to have the following
permits in addition to a HASP:

. Prejob Checklist

. Standard 101 work package

. Radiological work permit

. Subsurface investigation request

. Plan of the day meetings each day

. Construction Work Authorization
. Hazards review for construction projects
] Equipment inspections

. Postjob Checklist.

2.3 Remedial Action

The RA consists of installing native soil covers and engineered barrier covers, as well as
excavation of radiologically contaminated soil and installing institutional controls. It needs to be noted
that for access restrictions, fences around the CP, SLP, SLP-SCA, and the WWPs were not installed due
to the existing INEEL main gate access controls for the general public. However, it was agreed to by the
agencies that if such access restriction controls were ever discontinued, the agencies would revisit the
need for fencing around these sites. Figure 1-2 shows the location of the TRA worksite.

Different types of soil were used to fill the CWP, CP, SLP, and WWP. The following is a list of
s0il types and what the types consist of.

. Type “A”—S8iit
L Type “B”’—Gravel and coarse sand
. Type “C1"—Gravel and coarse sand from the Sewage Leach Pond Berms

. Type “C2"—Gravel and coarse sand from the Sewage Leach Pond Berms with radiclogical
contamination.
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2.3.1 Instaliation of Native Soil Cover
The native soil cover installed on the CP and SLP consists of three layers:

1. General backfill layer Type “B” (gravel and coarse sand) for the CP and Type “B.” *“C1,”and
“C2" for the SLP. These soils were used to bring the ponds up to the design slope (rough
grade)

2. Compacted low permeability soil layer or Type “A” soil

3. Topsoil layer or Type “A” that creates the final grade and allows for growth of the vegetative
cover.

Approximately 13,020 m® (17,030 yd") of Type “B” soil was placed as well as approximately
6,300 m’ (8,240 yd*) of Type “A” soil to bring the CP up to final grade.

Approximately 4,664 m® (6,100 yd*) of Type “C1” soil, 1,094 m" (1,431 yd’) of Type “C2,”
3,135 m’ (4,100 yd*) of Type “B,” and 1,989 m" (2,600 yd*) of Type “A” soil was used to bring the SLP
up to final grade (see final grade drawing in Appendix C).

Type “C2” soil, which was radiologically contaminated, came from the SLP Berms. This soil was
placed in the bottom of the SLP prior to any other soils.

2.3.2 Installation of Engineered Barrier Cover

WWP Cells 1952, 1957, and 1964 were required to be installed in three different phases.

2.3.2.1 Phasel. The first phase began in WWP 1964 Cell. Approximately 2,141 m' (2,800 yd") of
Type “B” soil was placed. Upon completing the installation of the Type “B” soil, the subcontractor
placed approximately 5,352 m’ (7,000 yd*) of riprap to complete the final grade of WWP 1964 Cell.

2.3.2.2 Phase Il. The second phase began in WWP 1952 Cell. Approximately, 817 m" (1,069 yd") of
pea gravel was placed foliowed by approximately 2,408 m’ (3,150 yd*) of cobble and another 1,220 m’
(1,596 yd*) of pea gravel (see Appendix A for borrow source sampling results). Once the subcontractor
completed installation of the second layer of pea gravel, approximately 3,402 m’ (4,450 yd*) of riprap
was placed to complete 1952 Cell.

2.3.2.3 Phase Iil. Prior to starting work in the WWP 1957 Cell, the subcontractor placed
approximately 61 m® (80 yd’) of radiologically contaminated soil from the North CWP

(see Section 2.2.3). The subcontractor placed approximately 10,528 m’ (13,770 yd") of Type “A” soil.
This Type “A” soil brought 1957 Celi up to rough grade. Approximately 814 m’ (1,064 yd*) of pea
gravel was placed, followed by approximately 2,408 m’ (3,150 yd”) of cobble and then approximately
another 1,220 m* (1,596 yd*) of pea gravel. Upon completing the second layer of pea gravel. the
subcontractor placed approximately 3,402 m’ (4,450 yd®) of riprap to complete the 1957 Cell (see WWP
final grade drawing in Appendix C). Completing WWP 1957 Cell tied all three cells together and
created a continuous layer of riprap over all three cells.

2.3.3 Additional Components of the Remedial Action

The following sections describe additional components of the remedial action.
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2.3.3.1 Warm Waste Pond. As stated in Section 2.3.2.3, approximately 61 m’ (80 yd*) of
radiologically contaminated soil was placed in the WWP 1957 Cell prior to backfilling operations
starting in the 1957 Cell. Before the soil was removed from the North CWP, the area was sampled. The
areas sampled were defined in Appendix G (Post-Record of Decision Sample Data) of the RD/RA work
plan for Test Reactor Area, OU 2-13.

The boundary of the radiological contamination was surveyed, and stakes were placed in the soil to
mark the boundary. The subcontractor removed a 15.24 cm (6 in.) lift of soil totaling approximately
61 m’ (80 yd*). Upon removing this soil, samples were collected in the area of contamination and
delivered to the TRA Radioactive Materials Laboratory (RML). The samples collected showed the area
to be below FRGs. The location of each sample taken was surveyed for location. Sample results can be
found in Appendix L.

2.3.3.2 Surface Grubbing. The ponds were grubbed in varying degrees. Grubbing removes surficial
organic material to minimize void creation due to decomposition. Grubbing materials removed from the
project were hauled to the existing CFA Bulky Waste Landfill.

2.3.3.3 Fill Material. Fill material was obtained from existing stockpiles located around the jobsite
(TRA-10, -25, and -26), from the TRA pit, the Naval Reactor Facility pit and an offsite source for cobble.
Samples were taken from each of these areas and analyzed for soil classification, soil moisture content,
permeability, and size distribution. Per the earthwork specification, the fill material Type “A” was
compacted to 95% of maximum dry density at O to +3 percent from optimum moisture content, as
determined by the American Society of Testing Materials (ASTM)-D698, “Standard Proctor Testing”
(ASTM 1996). For details of Borrow Source Sampling see Appendix A.

Fill material Type “B" was placed in the WWP 1957 Cell, 1964 Cell, CP and SLP. This material
was placed with a tractor/scraper combination. The material was compacted with 5 passes from a smooth
drum roller per specification 2200. Fill material Type “C1” was uncontaminated and “C2” soil was
radiologically contaminated soil from the SLP berms. This material was placed in the bottom of the SLP
in 15-cm (6-in.) lifts and compacted with a smooth drum roller a total of five passes. Once the
radiologically contaminated soils were placed in the bottom of the SLP, the Type “B” soil was placed in
the SLP. This soil was compacted with a smooth drum roller a total of 5 passes. The Type “B” soil was

covered with a final layer of Type “A" soil. The Type “A” soil was taken from Environmentally
Controlled Area (ECA) TRA-10.

The earthwork specification required the compaction and soil measure tests to be taken 10 times
per acre per lift. One quality control check by sand cone method was required per 10 nuclear density
tests. When a compaction or soil moisture test failed to meet the specification, the area was reworked and
retested prior to any additional fill material being placed in the area. Final acceptance compaction and
moisture content results can be found in Appendix B.

2.3.3.4 Placement of Native Geological Materials. WWP 1952 Cell and the 1957 Cell received
two layers of pea gravel and one layer of cobble prior to installation of riprap. See Appendix A for sieve
analysis of the pea gravel and cobble.

2.3.3.5 Placement of Riprap. The riprap required for the WWP area was obtained from the lava
rock outcrop on the northeast corner of TRA. This site is known as ECA TRA-29. This source was
closer to the work site than the recommended source and still met the specification requirements of

30 to 61 cm (12 to 24 in.) nominal diameters (see Appendix J, “Specification Section 2200,” for riprap
size requirements).



2.3.3.6 Monitoring Well Extensions. Wellhead casings were extended to accommodate the fill
material that was added. The well heads were extended per Specification Section 2670 and

Drawing C-15. Locations of the wells that were extended are found on contract plan drawings for each
of the areas. After the wells were completed, the fixed guard posts around the wells were replaced to
protect the wells from damage. In addition to the guard posts, a new concrete base was placed around the
wellhead for protection of the well, in addition to providing a solid foundation for the survey monument.

2.3.3.7 Limited Action Sites. Per Table 1-1, TRA-15, TRA-19 and the Brass Cap Area were posted
with signs. Two of these sites, TRA-19 and the Brass Cap Area will be retained for a contingent
excavation and disposal option to be performed at a later date.

2.3.3.8 Posted Signs Permanent Markers. In lieu of fences, TRA-06, 13, 15, 19 and the Brass
Cap Area were posted with signs.

o TRA-08 continues to be fenced as well as posted with signs

. TRA-03 and WWP Cell 1964 were posted and have permanent markers placed in three
places around the perimeter of these areas.

2.3.3.9 Sewage Leach Pond. During remedial action at the SLP, it was determined to place six
inches of clean Type A Fill material over the entire SCA. Prior to placement of the six inches of
material, the agencies were informed during a WAG 2 weekly conference call and agreed to this action.
There were three main reasons that the project team felt that this action was required: 1) to allow easy
access around the SLP for the subcontractor; 2) to prevent additional spread of contamination; and 3) to
support INEEL RadCon controlling air emissions of radiological fugitive dust (please refer to Section 4,
CID 2-13-TRA-007).

2.3.4 Institutional Controls.

Some sites at TRA required institutional controls as part of the remedy. These sites and the basis
for these institutional controls are listed in Table 2-2.

2.3.4.1 Types of Institutional Controls

Institutional controls include:

Visible access restrictions

° Procedures to control activities

. Publishing of surveyed boundaries and controls in the INEEL Land Use Plan
° Notice to affected stakeholders

. Property lease and transfer regulatory requirements.

More details on what each institutionat control involves are presented in the following sections.
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2.3.4.2 Visible Access Restrictions Visible access restriction institutional controls deal with visual
signs or barriers that restrict personnel access to a specific waste site. lIn the case of WAG 2 OU 2-13,
these restrictions will be warming signs and/or permanent markers. Brass corner markers are instalied at
the WWP and SCA. Aluminum signs 0.5 by 0.6 m (1.5 ft by 2 ft) with the site name and “Keep Out” are
posted in multiple locations on the SLP, CP, and WWP Sites (12 at SLP, 8 at CP, and 18 at WWP).
Additional waming signs on the other institutionally controlled sites clearly identify waste site number
and point of contact and his/her phone number and include the statement “Do not disturb.” In addition,
four permanent granite markers are located on each side of the WWP (north, south, east, and west). Each
marker is 0.9 by 1.2 by 3 m (3 by 4 by 10 ft) wide with an imbedded brass comer marker on the top.
Each granite marker has three pictures on it indicating: {1) no walking. (2) poison, and (3) radioactivity.

2.3.4.3 Control of Activities Control of activity institutional controls are used to administratively
control activities that can be performed at the waste site. These institutional controls cover all entities
and persons, including, but not limited to employees, contractors. lessees, and visitors that access a
controlled waste site. They cover all activities and reasonably anticipated future activities, including, but
not limited to, any future soil disturbance, routine and nonroutine utility work, well placement and
drilling, recreational activities, paving, training activities, construction, or renovation work on structures
or other activities which might occur at a waste site.

These administrative controls include, but are not limited to:

. Procedures (including construction activities) that require a review and/or approval before
activities can be performed at the waste site

. DOE-ID Directives.

2.3.4.4 INEEL Land Use Plan A map based on surveyed coordinates of the institutionally controlled
waste sites and a list of the required institutional controls will be published in the INEEL Comprehensive
Land Use Plan. The following will be included in this list: (1) the objective of the restriction or control,
(2) the control or restriction, (3) the time frame that the restrictions apply, (4) the tools and procedures
that will be used to implement the restrictions or controls and to evaluate the effectiveness of these
restrictions or controls, and (5) a point of contact. All workers may visually see the affected areas and
the access control procedures will reference these maps. The Land Use Plan will be used as a tracking
mechanism for changes to land use and land use controls by controliing and documenting revisions to
these maps. The Land Use Plan, located on the web, wilt be kept current by a Comprehensive Facilities
and Land Use Plan (CFLUP) coordinator.

2.3.4.5 Notice to Affected Stakeholders

. Some waste sites require that special notification be made to affected stakeholders prior to
any change in land use designation, land-use restriction, or users. When a land-use
designation or restriction changes through the 5-year review process, affected stakeholders
will be notified of that change. If and when the option Brass Cap Area (BCA), the EPA and
the State of Idaho wiil be notified at least 6 months before the removal occurs. Specifics on
the EPA and the State of Idaho’s notifications of change in users are discussed further in
Section 6, Leasing or Transfer of Property. The specific stukeholders include, but are not
fimited to the following:

. Bureau of Land Management
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. Shoshone Bannock Tribal Council
. U.S. Fish and Wildlife Service

. Local county governments

. State of Idaho

o EPA.

2.3.4.6 Property Lease and Transfer Reguiatory Requirements Property lease and transfer
regulatory requirements are summarized in Section 6 of the O&M Plan (DOE-ID, 1959a).

2.4 Environmental Sampling and Analysis

The OU 2-13 Remedial Action Project environmental sampling and analytical results are discussed
in the following subsections.

2.4.1 Sampling Objectives

The sampling objectives identified in the Field Sampling Plan for Confirmation Sampling and
Field Screening of Selected Sites at Waste Area Group 2 Operable Unit 2-13 (DOE-ID 1998a) were as
follows:

The sampling objectives for the CWP included:

. Confirmation sampling will occur after the radiologically contaminated soil has been
excavated. Most of the radiologically contaminated soil found from post-ROD sampling
(DOE-ID 1998a) was in the first 15 cm (6 in.) of soil, and upon excavation no further
contamination is expected. See Appendix H for CWP Sample Resuits.

. CWP confirmation samples will be analyzed by the INEEL Radtological Measurement
Group.

° Confirmation sampling will be biased towards highest counts.
The sampling objectives for the SLLP berm were as follows:
° Verify the remediated hot spots were below the FRGs for Cs-137

. Screen with a hand held sodium iodide (Nal) portable scintillometer during the remediation
of the area to direct excavation activities

] Removal of material will occur until background radiation levels are achieved based on
hand held instruments

. Samples results can be found in the RD/RA-work plan, Appendix G, DOE-ID-10643.
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2.4.2 Quality Assurance

The quality assurance objective for the OU 2-13 Remedial Action Project sampling was to provide
a sufficient quantity and guality of data to verify that FRGs had been met for the CWP and SLP berm.
This was achieved by controlling sample collection, sample transfer, sample analysis, and data reporting.

The data acquired during the OU 2-13 Remedial Action Project were used to:
. Prove that contaminated soil above FRGs was removed from the CWP

° Confirmation that contaminated soil was removed to below the FRGs in the SLP berm.

2.5 OU 2-13 Remedial Action Sampling
2.5.1 Borrow Source Sampling

Soil Samples were collected from TRA-10, -25, and -26 in order to determine baseline moisture
content as stated in 2.2.3 (see Appendix A).

2.5.2 North Cold Waste Pond Sampling

Samples were collected to verify all contamination was removed from the North CWP. These
samples were collected per the Sampling Analysis Plan (SAP) for this project. Samples were delivered
to the TRA Radiological Materials Laboratory (RML) and analysis was performed on the samples.

These samples were found to be below the FRGs. These samples were retrieved from the TRA RML and
placed back in the north CWP.

2.5.3 South Cold Waste Pond

Sampling of the South CWP was performed to identify concentrations of the COCs (Cs-137 and
As), as identified in past sampling activities at the CWP (see RI/FS, Section 4.1.6.,( DOE-ID 1997a.)
These samples were delivered to the TRA RML for analysis. Of the 11 samples collected, one sample
was above the 23.3 pCi/g Cs-137 FRG. An additional sample was collected from the same area where
the FRG of 23.3 pCi/g was exceeded. Four more samples were collected around the suspect sample
location. These five samples showed no signs of radiological contamination above the FRGs. The
sample that was above FRGs was delivered to the Radicactive Waste Management Complex (RWMC).
Therefore, it is assumed the original radiologically contaminated sample removed the radiological
contamination that was detected in the first round of sampling.

2.6 Occupational Sampling and Analysis
2.6.1 Industrial Hygiene Summary

The following sections discuss industrial hygiene (IH) airborne monitoring/sampling conducted on
the OU 2-13 Remedial Action Project. The IH airborne monitoring/sampling was performed to
determine and assess whether potential or real occupational exposure to noise, heat stress, and/or organic
vapor fumes existed on this project.



2.6.1.1 Noise Surveillance. Because of the work activities involved on this project, it was possible
to determine which employees would be at risk. Personnel operating heavy equipment and ground
personnel could be exposed to average noise levels above 85 decibel for an 8-hour time-weighted
average. Working in excess of the 85dB time-weighted average noise level exceeds the Occupational
Safety and Health Administration (OSHA) 29 CFR 1910.95 standard, requiring the Project to implement
the Company’s Hearing Conservation Program. The project IH, in conjunction with subcontractor safety
personnel, conducted routine noise assessments using the ‘A’ scale noise level measurements. The
results of these noise assessments determined the need for hearing protection. Employees participating
in the Hearing Conservation Program wore acceptable hearing protection. Prior to starting work,
employees were required to have a baseline or current audiogram. As part of the Hearing Conservation
Program, employees were required to be trained on the hazards of noise and the proper use and
iimitations of hearing protection.

2.6.1.2 Survelllance of Heat Stress. The majority of work on the OU 2-13 remedial action took
place in the summer months. The HASP identified the need to ensure that employees were not being
affected by heat stress. The IH and subcontractor safety personnel accomplished this through periodic
surveillance. The subcontractor personnel were trained how to spot the signs and symptoms of heat
stress and what to do for a potential victim. The subcontractor provided cool drinking water for the field
personnel to ensure each employee was properly hydrated.

2.7 Decontamination

Upon exiting each area where radiological contamination was present, subcontractor personnel
were required to perform personal surveys. Radiological Control Technician (RCT) was present when
work took place in the areas containing radiological contamination. Once the contaminated soil was
covered, the RCT performed periodic surveillances to verify that the subcontractor personnel were
following the radiological procedures as required in PRD-3001 of the Subcontractors Requirement
Manual.

2.8 Site Restoration

Reseeding was performed in early December. The subcontractor was required to reseed all areas
that were disturbed during the construction of the engineered barrier cover. The fertilizer was applied at
a rate of 30 pounds per acre. The seed was drilled to a maximum depth of 1.3 cm (0.5 in.). The seed
mixture (“Critana” Teickspike Wheatgrass 51bs, “Secar” Bluebunch Wheatgrass 5Ibs, Northern
sweetvetch 0.51bs, Silverieaf lu7pine 0.51bs, Wyoming big sagebrush 0.51bs, Green rabbitbrush 0.51bs)
was placed for a total of 12 pounds per acre. For changes to seed mix please see appendix D pages
D-86-D88. Straw mulch was applied at a rate of 2 tons per acre. Using crimping equipment, the straw
was placed in the soil at a depth of 5 cm (2 in.). Where equipment was unable to be utilized, fertilizer,
seed, and straw were applied by hand (i.e., in the ditch north of TRA near the riprap source area).

2.9 Demobilization

Upon completion of reseeding efforts and punchlist items, the subcontractor demobilized on
December 23, 1999,

[ 3]
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3. REMEDIAL DESIGN/REMEDIAL ACTION SUBCONTRACTOR COSTS

Total project costs for the OU 2-13 Remedial Action Project are listed below. This cost includes
subcontractor labor and equipment.

3.1 Remedial Action Costs

Table 3-1 includes the subcontracted costs for the actual work performed. Subcontractor
mobilization/demobilization costs are provided in Table 3-1. Surface water control cannot be broken out
as it is a cost of actual capping efforts and is included in these costs. Surface water control was not
required to be a line item cost in the subcontractor vendor data. Total costs including management,
construction oversight, and remedial action subcontractor totaled a little less than $2 million.

Table 3-1. Summary of Remedial Action Costs.

Item Price
Training $ 44,800.00
Mobilization 39.200.00
Well extensions 10,200.00
Chemical Waste Pond
Fence removal/disposal 1,400.00
Clearing and grubbing 6,800.00
Pipe abandonment 1,250.00
Berm and Type “B” soil placement 97,922.50
Type “A” soil placement 31,312.00
Sign/corner marker installation 2,900.00
Revegetation 1,138.50
Sewage Leach Pond
Fence removal disposal 2,290.00
Clearing and grubbing 13,600.00
Pipe/manhole abandonment 1,500.00
Type C2 placement 42.930.00
Type C1 placement 28.670.00
Type “B” placement in SCA 2.422.00
Type “B” placement in pond 26,928.00
Type “A” placement 9.360.00
Sign/corner marker installation 3.285.00
Revegetation 2.623.50
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Table 3-1. (continued).

Item Price

Cold Waste Pond

Clearing and grubbing 1,282.00

Soil excavation 7,480.00
Warm Waste Pond
1952 Cell

Pipe abandonment 11,404.00

Clearing and grubbing 9,420.00
1957 Cell

Fence removal 1,410.00

Clearing and grubbing 3,770.00

Type “A” soil placement 58,522.50
1952 and 1957 Cells

t*' and 2™ gravel layer placement 69,160.00

Cobble layer placement 160,026.00
1964 Cell

Type “B” soil placement 19,180.00
1952, 1957, 1964 Cells

TRA riprap source placement 127,200.00

Sign/corner marker installation 3,740.00

Permanent markers 18,575.00

Revegetation 4,950.00

Demobilization 27.600.00
Labor 461,730.51
Sales/Use tax 4,189.604
Subcontracts 23.530.98
Materials 123.852.16
Equipment 282.575.71
Total $895,879.00
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4. MODIFICATIONS TO THE REMEDIAL ACTION

Several modifications to the RA work plan were required during the course of the project. These
modifications were generated due to changes in field conditions and/or new information brought to the
attention of the construction engineer or CC in the field. These changes were documented and approved
using Construction Interface Documents. See Appendix D for copies of the following Construction
Interface Documents:

2-13-TRA-001: Revised Section 14 of the subcontract and the specification Section 2200,
section 1.3.4 changed the need for original field notes to copies of the fieid notes. The original notes
must remain in the possession of the professional land surveyor for liability reasons.

2-13-TRA-002: Deleted the need to perform scil gradation on Types C1 and C2 soils from the
SLP as this could potentially spread contamination.

2-13-TRA-003: Drawing C-08 was revised to perform the grouting of abandoned piping outside
the underground radiological materials area (RMA) as the original excavation location may have

potentially contaminated equipment and/or personnel.

2-13-TRA-004: Because of operationai needs, the CP was not available to begin work until May
1, 1999. The subcontractor was directed to resubmit the baseline schedule.

2-13-TRA-005: Directed the subcontractor to purchase an electrical breaker for power to the
subcontractor trailer.

2-13-TRA-006: Directed subcontractor to cut the weeds in the south CWP. This work needed to
be performed prior to releasing water into this pond.

2-13-TRA-007: Directed subcontractor to place additional Type “A” soil in the SCA of the SLP.
This was performed so there would not be a SCA around an underground RMA.

2-13-TRA-008: Directed the subcontractor to supply a generator in order to furnish power to the
jobsite trailer.

2-13-TRA-009: Directed subcontractor to pick up and deliver government furnished equipment
(GFE) buildozer to the jobsite.

2-13-TRA-010: Revised specification section 2200 to percent passing as follows: 1.9 cm (0.75
in.) gravel 95 to 100%, 1.2 cm (0.50 in.) gravel 70 to 100%, 0.94 cm (0.37 in.) gravel 25 to 70%, and No.
4 gravel 0 to 15%.

2-13-TRA-011: Directed subcontractor to install approximately 152 m (500 ft) of drainage ditch
and clean out five culverts. This ditch was installed to improve the 100-year flood plain drainage plan.

2-13-TRA-012: Directed subcontractor to remove fence posts around the SLP.
2-13-TRA-013: Directed subcontractor to paint guard posts around the corner markers.

2-13-TRA-014: Directed the subcontractor to remove concrete debris from the riprap area.
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2-13-TRA-015: Directed subcontractor to purchase socket welded couplings for two well
extensions and to extend one of the wells with galvanized piping.

2-13-TRA-016: Directed subcontractor to deliver 76 m® (100 yd3 ) of topsoil into TRA for
maintenance of stormwater ditches.

2-13-TRA-017: Directed subcontractor to place approximately 15 cm (6 in.) of topsoil over the
riprap source area. Topsocil was needed to support growth of vegetation.

2-13-TRA-018: Directed subcontractor to clear and grub area around decon pad, install concrete
ramp, step off pad. purchase drum handler, and excavate trench from decon pad to lift station pad. Work
performed was to support the installation of a Temporary Accumulation Area (TAA). The TAA was
needed to provide compliant storage of groundwater that was generated as the result of monitoring well
purging activities.

2-13-TRA-019: Directed subcontractor to revise seed mixture 10 use all native grasses. Changed
specification section 2930.

2-13-TRA-020: Directed subcontractor to relocate fence on northwest corner of WWP 1952 Cell.
2-13-TRA-02%: Paid subcontractor to shut down work and attend security stand-down meetings.

2-13-TRA-022: Paid subcontractor for safety stand-down. Work was shut down site-wide due to
an accident on another project.

2-13-TRA-023: Directed subcontractor to remove old tires from riprap area. These tires were
used in the blasting of the foundation for buildings inside TRA.

2-13-TRA-024: Directed subcontractor to modify ditch at northwest comer of TRA perimeter
fence. Sloped ditch to 4:1 slope to support growth of vegetation.

2-13-TRA-025: Directed subcontractor to remove sump and T-post fence near decon pad.
2-13-TRA-001#*: Was voided in its entirety.

2-13-TRA-002*: Revised seed mixture. This mixture was changed because certain grasses in the
mixture were unavailable.

2-13-TRA-003*: Directed the subcontractor to reseed the area north of TRA. This area was
kilied with a herbicide and needs to be revegetated to comply with the storm water permit. This area is
known as ECA (Environmentally Controlled Area) —34.

2-13-TRA-004*: Directed the subcontractor to reseed additional areas around the riprap source.

*Denotes the contract change from LMITCO to BBWI
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5. QUANTITIES AND TYPES OF WASTES GENERATED

5.1 Personal Protective Equipment

Personal protective equipment requirements for the OU 2-13 Remedial Action Project were
identified in the HASP as Level D. Therefore. no personal protective equipment waste was generated
during this project.

5.2 Diesel Fuel Spill

During project construction, a fuel truck was refueling a piece of heavy equipment. The operator
of the fuel truck overfilled the equipment, spilling approximately 38- to 57-L (10- to 15-gal). The
subcontractor began cleanup procedures immediately and notified the CC. The CC then notified the Spill
Response Team. The Spill Response Team informed the CC that the size of the spill was not recordable
and that the waste should be disposed of in the petroleum-contaminated landfarm near the Bulky Waste
Landfill. The subcontractor stored the waste in a drum provided by the CC. Upon completion of the
INEEL Form 669, “Material and Waste Characterization Generators Certification and Information,” the
ECC directed the subcontractor to place the waste in the petroleum-contaminated landfarm
(see Appendix G for details).

5.3 Radiologically-Contaminated Waste

Approximately 76 m (250 ft) of I-inch cable was removed from the SLP berm area, and placed in a
radioactive waste bin. The bin was placed in a RMA that had been established within the SCA area of
Contamination (AOC). The bin was then moved inside TRA where additional TRA Operations low-level
radiological waste was added to the box. Once the box was filled, the box was sent to the RWMC for
disposal.

5.4 Noncontaminated Project Waste

Noncontaminated project waste includes paper, excess materials, soil that was not used for fill
material (i.e., grubbed material off the top of each ECA). and miscellaneous scrap metals were
transported to the CFA Bulky Waste Landfill for disposal. In addition to the waste that was transported
to the CFA Bulky Waste Landfill, several loads of metal fence posts where delivered to the Excess
Property Warehouse for recycling.
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6. DISCUSSION OF PREFINAL INSPECTION ITEMS

The prefinal inspection for the OU 2-13 Remedial Action Project was completed in August 1999
(see Appendix F for Prefinal Inspection Checklist). Representatives from the DOE, EPA, IDHW, INEEL
Maintenance and Operations (M&OQ) Contractor, and subcontractor performed the inspection. The
following items were identified as incomplete at the time of the inspection.

. Field placement test results (these results had not yet been submitted)

. Field quality control results (these results had not yet been submitted)

. Field records for surveying, layout, laboratory and field records of inspection
. All areas requiring vegetation have not been revegetated.

The above items were completed by December 1999. The field placement test results, field quality
control results, and field records for the surveying are in Appendix B. The areas requiring vegetation
were revegetated prior to the subcontractor demobilizing from the jobsite.

The prefinal inspections had been completed prior to the subcontractor demebilizing from the site,
and the subcontractor was able to perform the few subcontractor-related items identified as outstanding
during the prefinal inspection. The WAG managers concurred on how to resolve these and other
outstanding items during the inspection and identified the corrective action measures to be implemented.
DOE-ID, because of their location at the INEEL, reviewed and acknowledged the completion of the
outstanding items. This serves as notice to the completion of the prefinal inspection report. Please see
Appendix F for changes made to the prefinal inspection checklist that reflect work performed to complete
the punchiist.
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7. SUMMARY AND VERIFICATION OF WORK PERFORMED

The primary work activities for the OU 2-13 Remedial Action Project included hauling fill
material to bring the ponds up to grade as well as placing gravel, cobble, and riprap, as specified in the
contract documents. This section identifies the documents that verify the work completion.

7.1 Summary of Work Performed

During the process of constructing the engineered barrier cover for the OU 2-13 Remedial Action
Project, the subcontractor’s CC performed oversight on a daily basis. In addition to the CC, several other
representatives were onsite from time to time. The representatives were as follows: (1) subcontractor
project manager (PM); (2) M&O contractor PM; (3) DOE PM; and (4) representatives from Idaho
Department of Health and Welfare (IDHW) Division of Environmental Quality and EPA. All work on
this project was performed under specifications that had different vendor data requirements. The
subcontractor was required to submit vendor data and to obtain approval prior to proceeding with the
next work scope. This approval cycle went through the subcontractor PM and M&O contractor PM. The
approval cycle also included the safety and quality departments, as needed. The vendor data was used to
verify the work completion per the specifications and to document the work for the project files. In
addition, as-built drawings were submitted for approval. These drawings verified the conformance to the
specifications by specifying the coordinates and elevations of different points on the landfills. This type
of approval and the verification process in Section 7.2 provides verification that the work was performed
to the specifications.

7.2 Verification of Work Performed

Verification of the work performed was documented throughout the duration of the project. The
subcontractor CC and job site supervisor maintained daily force reports that detailed the work activities,
quantities of fill material, number of personnel onsite, schedule and equipment issues, and any other
potential coordination items that needed to be addressed. These daily force reports and plan of the day
meeting report forms can be found in the contract files. In addition, the subcontractor was required by
the specifications to perform inspections of different phases of fill material placement. Test reports can
be found in Appendix B.

7.2.1 Placement of Fill Material

Samples of the fill material from the borrow area were analyzed for soil classification, moisture
content, and permeability (see Appendix A). After the test results verified that the soil was within
specification, it was hauled to the WWPs, SLP, and CP. Water was added to enable the soil to be
compacted to 95% of the maximum dry density. A sample of the test results can be found in
Appendix B.

Elevation surveys were performed on each lift to verify that it was being placed within tolerance.

Each Lift was submitted and approved in the Vendor Data Schedule prior to the next lift placement. Test
results can be found in Appendix B.
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8. CERTIFICATION THAT REMEDY IS OPERATIONAL AND
FUNCTIONAL

As stated in the OU 2-13 ROD, the remedial action objectives (RAQ) and the final remediation
goals were established to reduce or eliminate the risk to human health and the environment. To ensure
current or future exposure to human heath and the environment do not exceed the RAOs, access
restrictions and environmental monitoring for the WWP, CP, SLP, TRA-15, TRA-19, Brass Cap Area,
and the SLP-SCA are established per the OU 2-13 Operations and Maintenance Plan (DOE-ID 1999b).
For the WWP. CWP, SLP, TRA-15, and the SLP-SCA these access restrictions will be maintained until
such time that the radionuclides, causing the risk, decay to unrestricted land use concentrations. For
TRA-19 and the BCA access restrictions will be maintained until such time that the contingent
excavation/disposal options as identified in the OU 2-13 ROD is implemented. Since the COC at the CP
is mercury for the home grown produce, to ensure that the RAOs are met, land use restrictions will be
placed on this pond to ensure that no activities will be performed at this site requiring excavating greater
than 15-ft below land surface.

This report certifies that the remedies selected in the OU 2-13 ROD (DOE-ID 1997a) and detailed
in the OU 2-13 RD/RA Work Plan (WP) (DOE-ID 1998c) have been completed and the remedies are
operational and functional. To ensure that the remedies remain protective to human health and the
environment, institutional controls and operations and maintenance of the remedial action sites will be
implemented as outlined in the OU 2-13 Operations and Maintenance Plan (DOE-ID 1999b).
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[ ) . PARSONS INFRASTRUCTURE & TECH. GROUP INC. 'FROM THE DESK OF

] RD/RA SERVICES Martin Doornbos
March 26, 1998
To: Craig Reese

Subject: TRA Warm Waste Pond Cover - 52 Cell

A description of the backfill and capping operation for the Warm Waste Pond (52 Cell) is provided in the
Final Remedial Action Report for the Warm Waste Pond Interim Action (02.010.2.1.209.01). Basically,
contaminated soils from the 64 Cell were placed in the bottom of the pond, followed by a layer of low-level
radicactively contaminated surface soils that were collected from an area located to the east of the pond.
Finally, the contaminated soils were covered with a one foot thick layer of clean cover material. A cross-
section illustrating the as-built condition of the 52 Cell is attached.

According to Lynn Higgins (Project Manager, OU 2-10 Remedial Action Project), the clean cover material
is a minimum of 12-in. thick and consists of two layers. A lower 8-in. thick layer of clean soil taken from
the “South Clean Fill Stockpile” and an upper 4-in. thick layer of clean soil taken from the “North Clean
Fill Stockpile”. The locations of these two stockpiles are identified in the attached figure.
For the upcoming OU 2-13 Remedial Action Project, these two stockpiles have also been identified as
borrow sources. The “North Clean Fill Stockpile” and the “South Clean Fill Stockpile™ are identified as
borrow sources TRA-10 and TRA-23, respectively, for the OU 2-13 remedial action. Representative
samples of this material have been collected and are currently being tested for the following:

e  Grain size distribution

e Standard Proctor

e Permeability (85%, 90%, and 95% compaction

o  Atterberg Limits

These data, combined with in-situ density measurements of the 52 Cell cover, should provide a reasonable
estimate of the cover’s permeability for comparison with the underlying sediments.
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Figure 2-2

Clean Fill Stockpile Sample Locations
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REPORT ON SOIL TESTING
For the
TRA WARM WASTE POND

REMEDIATION

By
HC Bean

CFA 602 Materials Testing Lab

526-2588 ms 4136
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1.0 Qvervi n e of Work

Testing of the stockpiled soils along the east fence perimeter of the TRA complex was
requested by Craig Reese and Pat Taylor of Parsons Environmental. This testing was to
consist of sampling the various stockpiled soils around the TRA Warm Waste Ponds,
classifying the soils and conducting Moisture-Density Curves and Permeability tests on
these soils at various re-molded densities to determine a relationship between density of
the soils and the hydraulic flow rate of water. -

The stockpiled materials located around the warm waste ponds consist primarily of the
alluvial soils common in and around the TRA area. From the appearance of the varicus
stockpiles, these materials probably originated from the construction of the waste ponds
and/or other TRA excavations. The stockpiled materials that have been requested for
sampling and testing are from the following areas:

TRA 25 stockpile
TRA 26 stockpile
TRA 23-ETR stockpile
TRA 10 stockpile

Additional sampling and testing was requested of the current CFA gravel pit, State of
Idaho gravel! sources BN-127-S, BN-33-§, BU-26 and “chip” piles from the INEEL Dairy
Farm and the NRF/Lincoln Road gravel pit.

Sampling of the State of Idaho gravel sources was intended to identify a source of
“chips” or “pea-gravel”. The testing of the NRF/Lincoln Road pit and the Dairy Farm
was also to identify and characterize the chip piles at these locations for usage in a Bio-
Barrier engineered system. In addition to the above tests, samples of various “cobble”
materials from the Monroc, Valley and Walters Ready Mix companies located in Idaho
Falls and Rexburg.

The result of the testing that has been conducted on the above samples has indicated a
wide variety of soil types. The following pages will outline the tests that were conducted
on each of the samples, and the results of the testing.

Testing of the various stockpiles and soils for potential use on the TRA Warm Waste
Pond Remediation was conducted to the following list of tests and related standards.

Name of Test Test Standard
Gradation Analysis ASTM D-422
Percent Fines ASTM D-1140
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Atterberg Limits ASTM D427
Soil Description ASTM D-2488
Soil Classification ASTM D-2487

Moisture/Density Curves ASTM D-698
(Proctor-compaction curves)

Permeability’s ASTM D-2434 and Rez-ence 18
(Both Falling Head and Constant Head)

20 Te It

ati lysis A D-422

Gradation analysis and results of the samples collected from all of the var:: 1s stockpiles
and/or gravel sources are attached to this report for engineering evaluation of the soil
types in question. A brief breakdown of the samples tested is as follows:

Sample ID % Gravel % Sand % Fines
TRA 25 61.5 34.9 36
TRA 26 59.7 343 6.0
TRA 23 50.5 30.5 19.0
TRA 10 227 34.7 426
CFA Pit 50.0 455 45

Gradations for Cobbles:

Cobbles were sampled from Monroc and Valley Ready Mix plants located Idaho Falls,
and from the Walters Ready Mix pit located along the Jefferson/Bingham county line
road for use as part of an engineered Bio-Barrier. Cobbles were not tested specifically to
an ASTM test procedure due to their large size. We used plates with 27, 47, 6”7, 8” and
10” openings. The results of these “gradations” are as follows:
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Sﬂﬂlpl_im ﬂ- Qlu; 2” % Ql!lﬁ 4” ‘/! plus 6” % D]!!i 8” + 10,,

Monroc, IF 100 543 12.8 0 0

Valley, IF 100 524 7.1 0 0

Waiters 94.1 5.8 0 0 0
hip Pil

Chip piles located in three of the State of Idaho Transportation Dept. aggregate sources
were tested for usage as part of an engineered Bio-Barrier. These aggregate piles were
predominantly one or two sizes of aggregate. A fourth chip pile, located at the INEEL
Dairy Farm was tested as well. The source of the Dairy Farm chip pile was Walters
Ready Mix, Rexburg. A fifth sample of slightly coarser chips was tested from the NRF
Lincoln Road pit located north of NRF. The results of these tests are as follows:

Percent Passing
SampleID | .75" 507 3757 #4 #8 #16 #200
State Pit
BN-127-S 100 100 98.9 11.4 0.7 0.0
State Pit
BN-33-S 100 100 99.3 22.0 5.0 0.0
State Pit
BU-26 100 100 98.7 6.3 1.8 0.0
Dairy
Farm 100 100 100 15.5 1.6 1.2 0.0
NRF
Lincoln
Road Pit 100 86.1 39.7 1.0 0.0
Moisture/Density (Proctor) Curves ASTM D-698

Moisture/Density curves, commonly known as Proctor curves are used to establish 2
Maximum Dry Density and Optimum Moisture Content of a particular soil type for use in
re compacting the soils to a minimum in-place density, usually 95%.

Testing of samples from the TRA Remediation Area for moisture/density curves was
conducted on TRA. 25, 26, 23 and 10 stockpiles. This information can be used for future
compaction efforts during the Remediation work. Curves were also developed for the
CFA Gravel Pit material, which will be used extensively for this Remediation. '




The test results included with this report show both a corrected and uncorrected
maximum dry density. This “corrected” density is the result of correcting the sample for
oversize (plus %) materials. Results of the testing are as follows:

Sample ID Maximum Dry Density (1bs /cu.ft.) Optimum Moisture %

TRA 25 139.6 (corrected) 132.3 (uncorrected) 4.6% 6.4%

TRA 26 140.7 “ 1338 ® 4.9% 6.7%

TRA 23 137.3 “ 1312 «“ 6.0% 7.8%

TRA 10 118.7 (no correction applied) 10.0%

CFAPit 134.2 (corrected) 130.2 (uncorrected) 5.6% 6.6%
imits A -427

Atterberg Limits, in relation to the soil samples taken from the TRA areas in question
were conducted on only two of the samples. These two samples were the TRA 23
stockpile and the TRA 10 stockpile. Atterberg Limits (plastic and liquid limits) are an
indication of the ability of a soil to have plastic and/or liquid tendencies. Ifthereisa
sufficient amount of fine soil particles in a given sample that have plastic and/or liquid
tendencies, these soils can have low to very low permeabilities. The results of the two
samples ran for these criteria are as follows:

Sample ID Liquid Limit Plastic Limit Plasticity Index

TRA 23 18 14 4
TRA 10 19 14 5
lassifications: -2487 & 2488

The soil classifications given here are a result of the tests that have been conducted on
these samples, and a visual examination of the samples. The classifications listed are the
USCS (Unified Soil Classification System) and the AASHTO (American Association of
State Highway and Transportation Officials). The results listed indicate a fairly wide
variety of existing soils in the immediate TRA Remediation area. This may be to an
advantage for engineering as they apply these various soils to achieve specific results.
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Sample ID USCS AASHTO il Tipti

TRA 25 GW A-l-a Well graded gravel with sand

TRA 26 GW-GM . A-l-a Silty gravel with sand

TRA 23 GC-GM A-1-b Silty, clayey gravel with sand

TRA 10 SC-SM A-4(0) Silty, clayey sand with gravel

CFA Gravel Pit GP A-l-a Poor graded gravel with sand
ermeability of soils A -2434 & Ref 18

Testing of the TRA stockpile samples for permeability rates were performed using
standard 6” and 4” re compaction molds. The samples were re molded to at least two
different densities and moisture contents in an attempt to cover a range of construction
compaction requirements. A hydraulic head of 12”-18" was established for testing the
permeability of these samples. A complete review of the test results and permeabilities
will be included at the end of this report. Following is a brief chart indicating the results
of the permeability tests conducted.

Sample Compacted | Blows Mold | Molded density | % Permeability
Location | Moist. % per layer | size Of sample - comp. Cm/sec
inches | Lbs./cu.ft.

TRA 26 -3
stockpile 3.0% 10 6 120.2 90 2.50x 10
TRA 26 -3
stockpile 6.3% 20 6" 131.0 98 1.15x 10
TRA 25 -2
stockpile 5.1% 12 6” 118.8 898 |[1.28x10
TRA 25 -3
stockpile 4.6% 30 6" 125.6 95.0 {8.23x10
TRA 23 -5
stockpile 6.0% 10 4 114.8 875 (939x10
TRA 23 -6
stockpile 6.0% 20 4 121.0 922 [951x10
TRA 10 -5
stockpile 9.0% 10 4 107.2 90.3 16.06x10
TRA 10 -6
stockpile 9.2% 20 47 119.6 100.8 |3.32x10




.0 Summ f Test Results and Recommendation

The stockpiles located near the perimeter of the TRA area indicate a range of soil types
that may be of benefit to the remediation effort for the waste ponds. The stockpile
samples from the TRA 25 & 26 areas appear to be very similar in classification and
properties. These gravel piles are classified the same as the surrounding natural alluvial
gravel that is located east of the TRA perimeter. These gravel deposits vary in depth and
location, but in general, these two stockpiles appear to be from the surrounding deposits.
Because of the open texture, (pore/void ratio), these clean, sandy gravels will have nearly
the same permeability rate throughout the normal ranges of compaction requirements.
Because of the depth and locations of the ponds, it is our feeling that the ponds were
built/excavated from these gravel deposits and should have an average in-place density of
around 120 |bs./cu.ft.

The stockpile TRA 23 is a more “dirty” material. This stockpile is the same alluvial
gravel deposits as TRA 25 & 26, but with a little more of the overlying fine-grained soils
found also east of the TRA perimeter. This soil will have a lower permeability if
compacted to the same densities as TRA 25 & 26, but not as low as the material from the
TRA 10 pile.

The stockpile TRA 10 consists primarily of sands, silts and some clays with gravel. This
material has a permeability rate much lower than the TRA stockpiles 25 & 26, and TRA
23. This material, if compacted properly with close attention being paid to the
compaction moisture, should make a substantially lower permeability layer than the
alluvial gravels.

Permeability is a function of pore space, shape and size, particle shape and size, and
homogeneous nature of the surrounding stratum. In a field setting, the mass permeability
of a soil structure is a function of the particular features of the soils in question. These
features vary from discontinuities, sand lenses, silt/clay lenses, vegetative matter and
differing soil layers. These features may not be represented in these test samples,
therefor it is imperative that the results of these tests are evaluated for proper usage in any
future remediation work. Hopefully this information is beneficial to the Waste Pond
Remediation work. If there is additional information on these TRA soils that we can help
you with, please contact us at 526-2588, ms-4136.
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Remarks:

Sampled by R.T. Jones

from rubble stockplile

26 near sewer system.

Fig. No.
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PROJECT DATA

Date: 4-08-1998
Project No.: JXAC13103
Project: TRA Warm Waste Pond Remediations
Location 1: TRA area, east of perimeter fence.
2: Rubble pile 26.
Remarks 1: Sampled by R.T. Jones
2: from rubble stockpile
3: 26 near sewver system.
Material 1: Pit run gravels, silty
description 2: gravels with sand.
Elevation or depth:
Figure No.:
SPECIMEN DATA
USCS classification: GW-GM AASHTO classification: A-l-a
Natural moisture: Specific gravity: 2.60
Percent retained on 3/4 in sieve: 26.8
Percent passing No. 200 sieve: 6.0
Liquid limit: NV Plastic limit: Plasticity index: NP

- — - - — — —— - -— -— - —— — — -—— — —— e il o e A b Y —

TEST DATA AND RESULTS

Type of test: Standard, ASTM D 698-91 Method C

145 ZAV SpG| POINT No. 1 2 3
x 2.60 | WM + WS 10950 11370 11365
140 WM 6530 6530 6530
WW+T #1 447.80 423.90 452.90
\ WD+T #1 434.10 398.50 415.30
135 TARE #1 0.00 0.00 0.00
/,/" x MOIST #1 3.2 6.4 9.1
130 / \\
125
A\ MOISTURE 3.2 6.4 9.1
120 N DRY DEN 126.0 133.7 130.3
2.5 7.5 12.5 17.5

Max dry den= 140.7 pcf, Opt moisture=
Uncorrected Results: Max dry den= 133.8 pcf, Opt moisture=

ASTM D 4718 Correction Data:
Bulk Specific Gravity of Oversize Material = 2.62
Moisture of oversize material = %

ASTM D 4718 Correction Applied to Results Only

M

INEL MATERIALS LAB
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FPAKIICLE SIKE DISITRIBUTION TEST REPORT

100

PERCENT FINER
-]

10

£‘=§5§§§= 2 g 3 3 : 3!
N
e
\h";""\\

200 100 — 16

1 ' o
GRAIN SIZE - mm

0.001

%+ 3

% GRAVEL

% SAND

% SILT % CLAY

Uscs

AASHTO

PL

L

59.7

34.3

GW-GM

A-l-a

PERCENT FINER

SIEVE PERCENT FINER

wn -l [~ -]
LSuB8BE8| o
(=P SN AT L L]

GRAIN SiZE

11.5
1.57
0.183

COEFFICIENTS

117
62.94

k-3
=
Lo
et 3 LD LD S0
opR= WS o
ORIV OW

SOIL_ DESCRIPTION
© Pit run gravels. Well-graded gravel with silt and

sand

REMARKS:

O Tested to ASTM 421-422 and refated standards.

O Location: Stockpile TRA 26 Sewer Plant rubble pile

INEL MATERIALS LAB

Project No.. #XAC13103

Client Pat Taylor INEEL Environmental
Project: TRA Warm Waste Pond Remediations




Client: Pat Taylor INEEL Environmental
Project: TRA Warm Waste Pond Remediations
Project Number: #XAC13103 '

Sample Data

Source: TRA Rubble Piles

Sample No.: TRA 26 Pile

Elev. or Depth: Stockpile Sample Length (in./cm.):
Location: Stockpile TRA 26 Sewer Plant rubble pile

Description: Pit run gravels. Well-graded gravel with silt and sand
Liquid Limit: NV Plastic Limit: NP

USCS Classification: GW-GM AASHTO Classification: A-l-a
Testing Remarks: Tested to ASTM 421-422 and related standards.

Mechanical Analysis Data

Initial
Dry sample and tare= 7450.00
Tare - 0.00

Dry sample weight = 7450.00

Sample split on number 4 sieva

Sp.it sample data:
Sample and tare = 403.60 Tare = .00 Sample weight = 403.60
Cumulative waight retained tare= .00

Tara for cumulative weight retainad= .00

Sieva Cumul. Wt. Percent
raetained finear
3 inch 0.00 100.0
2 inch 205.00 97.3
1.5 inch 785.00 89.5
1.0 inch 1475.00 80.2
0.75 inch 2000.0¢C 73.2
0.50 inch 2780.00 62.7
0.375 inch 3355.00 55.0
# 4 4445,.00 40.3
# 8 72.80 33.0
# 10 87.00 31.6
# 40 188.20 21.5
# 50 241.00 16.2
# 100 319.40 8.4
# 200 343.30 6.0

Fractional Components

Gravel/Sand based on #4

Sand/Fines based on #20C

$ + 3" = 0.0 $ GRAV:_. = 59,7 (% coarse = 26.8 % fine = 32.9)
% SAND = 34.3 (% coarse = 8.7 % medium = 10.1 % fine = 15.5)

% FINES = 6.0

Dgs= 31.69 Dgo= 11.49 Dsgg= 7.79
D3p= 1.57 Dj1g= 0.28 Djpg= 0.18
Co= 1.169 Cy= 62.9408

INEL MATERIALS LAB
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MOISTURE-DENSITY RELATIONSHIP TEST

148
N
135 \\
\
N
- y. A
0
8 138 } \l
. /!
> /. N
et N
" A
¢ N
°
- 125
&
N
\\
N
129
ZAV for
Sp.G. =
2.6@
11S
Q 2.5 s 7.5 19 12.5 15
Water content, “
Test specification: ASTM D 698-51 Method C, Standard
Oversize correction applied to final results
e . v % <
Elevs Classification Nat. Se.G. LL PI b { pd
Depth UsCs AASHTO Moist. A4 in |No.208
Gl R-1~-a 2.6@ NV NP 28.4 2! 3.6 %
— i 1l
TEST RESULTS MATERIAL DESCRIPTION
Maximum dry density = 133.6 pcf Pir run gravels, Well
Optimum molsture = 4.6 2 graded gravels with sand
Remarks:
Pro ject No.: 3XAC131@3
Pro ject: TRA Warm Waste Pond Remediations. Sampled from rubble
Location: TRA area, east of perimeter fence. stockpile 25 by R, T
Rubble pile 25, Jones.
Date: 4-08-1998
MOISTURE—-DENSITY RELATIONSHIP TEST
INEL MATERIALS LAB Fig. Na.




MOIBTURE-DENSITY TEST DATA DATA FlLk:

o == T=moaesmammis TmEmzETEoSa ===

Date:

Project No.:
Project:
Location 1:

2%

Remarks 1:

2:

3:

Material 1:
description 2:
Elevation or depth:
Figure No.:

USCS classification:
Natural moisture:
Percent retained on 3
Percent passing No. 2
Liquid limit: NV

1y

4

PROJECT DATA

4-08-1998

3XACl3103

TRA Warm Waste Pond Remediations.
TRA area, east of perimeter fence.
Rubble pile 25.

Sampled from rubble

stockpile 25 by R.T

Jones.

Pir run gravels, Well

graded gravels with sand

SPECIMEN DATA

GW AASHTO classification: A-1-a

Specific gravity: 2.60
/4 in sieve: 28.4
00 sieve: 3.6
Plastic limit: Plasticity index: NP

TEST DATL AND RESULTS

Type of test: Standard, ASTM D 698-91 Method C

140 ZAV SpG| POINT NO. 1 2 3
2.60 | WM + WS 10850 11320 11340
135 M WM 6530 6530 6530
WW+T #1 433.60 438.70 423.60
!/e\\ WD+T #1 424.40 412.30 390.20
130 N TARE #1 0.00 €.00 0.00
\ MOIST #12.2 6.4 8.6
125 N
120 \\
\\ MOISTURE 2.2 6.4 8.6
115 DRY DEN 124.3 132.3 130.2
0 5 10 15
Max dry den= 139.6 pcf, Opt moisture= 4.6 %
Uncorrected Results: Max dry den= 132.3 pcf, Opt moisture= 6.4 %
ASTM D 4718 Correction Data:
Bulk Specific Gravity of Oversize Material = 2.60
Moisture of oversize material = %
ASTM D 4718 Correction Applied to Results Only
= INELL MATERIALS LAB ============osooooo==ooss




PARTICLE SIZE DISTRIBUTION TEST REPURI

¥
£ £ =
£ 2 23 £3 53 3 z g ¢ ¢ &3 &
100 G ; : TR
%
8 2.
x
z %
i
Ew
w
8
B :
N RN
20 1 o L
~
10 \3\
200 100 10 2.1 0.01 0.001
GRAIN SIZE - mm
%43 % GRAVEL % SAND % SILT % CLAY uscs AASHTO PL | LL
o 61.5 34.9 GW A-l-a NP | NV
SIEVE PERCENT FINER SIEVE PERCENT FINER SOIL DESCRIPTION
inches o number o Q Pit run gravels. Well-graded gravel with sand
size sizy
3" 100.0 4 38.5
2 97.3 43 30.9
1.5 88.5 #10 29.7
1.0 £0.0 #40 17.7
0.75 716 #50 1.7
0.50 59.7 #100 5.1
0.375 52.8 #200 36
GRAIN SiZE REMARKS:
Desg 12.8 © Tested to ASTM 421422 and related standards.
Dag 2.09
Dig 0.267
COEFFICIENTS
Ce 1.27
Cy 48.11
© Location: TRA 25 rubble pile

INEL MATERIALS LAB

Client: Pat Taylor INEEL Environmental
Project: TRA Warm Waste Pond Remediations

Project No.: EC_ACH 103

Page
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Client: Pat Taylor INEEL Environmental
Project: TRA Warm Waste Pond Remediations
Project Number: #XAC13103

Sample Data

Source: TRA Rubble Piles

Sample No.: TRA 25 Pile

Elev. or Depth: Stockpile Sample Length (in./cm.):
Location: TRA 25 rubble pile

Description: Pit run gravels. Well-graded gravel with sand

Liquid Limit: NV Plastic Limit: NP

USCS Classification: GW AASHTO Classification: A-1l-a
Testing Remarks: Tested to ASTM 421-422 and related standards.

Machanical Analysis Data

Initial
Dry sample and tare= 8021.00
Tare = 0.00

Dry sample weight = 8021.00

Sample split on number 4 sieve

Split sample data:
Sample and tare = 404.00 Tare = .00 Sample weight = 404.00
Cumulative waeight retained tare= .00

Tare for cumulative weight retained= .00

Sieve Cumul. Wt. Percent
retained finer
3 inch 0.00 100.0 .
2 inch 215.00 97.3
1.5 inch 920.00 88.5
1.0 inch 1605.00 80.0
0.75 inch 2275.00 71.6
0.50 inch 3235.00 59.7
0.375 inch 3730.00 52.8
B 4 4930.00 38.5
# 8 80.20 30.9
# 10 92.60 29.7
# 40 218.10 17.7
# 50 281.40 11.7
# 100 350.60 5.1
# 200 366.70 3.6

Fractional Components

Gravel/Sand based on #4
Sand/Fines based on #200
¥ + 3" = 0.0 % GRAVEL = 61.5 (% coarse = 28.4 % fine = 33.1)

¥ SAND = 34.9 (% coarse = 8.8 % medium = 12.0 % fine = 14.1)
% FINES = 3.6

Dgs= 32.42 Dgp= 12.85 Dsgg= 8.43
D3p= 2.09 Djig= 0.36 Dj1o= 0.27
Coc= 1.2727 Cy= 48.1138

INEL MATERIALS LAB
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MOISTURE-DENSITY RELATIONSHIP TEST

145
N,
-
148
n
-~
- ~ i
u
135 \ ]
5 AN
-t
- b,
g N
k-] E—
= 130 qi”‘ !!’inqéerg
L n ]
a
ZRAV for
Sp.G. -
125 2.62
120
S ] 7 8 g9 1@ 11
Water content, A
Test specification: ASTM D 698-91 Method C, Standard
Quersize correction applied to final results
. . % % <
Elevs Classification N?t. Sp.G. LL PI % { %
Depth Uscs RASHTO Moist. 374 in|No.Z200@
GC-GM AR-1-b na % 2.62 19 4 22.9 z]|19.@4 =
TEST RESULTS MATERIAL DESCRIPTION
Maximum dry density = 137.2 pcf $lity clayey gravels
Optlimum molisture = 6.8 % with sand.
Remarks:

Pra ject No.: 3xXAC131@3

Pra ject: TRA Warm Waste Pond Remediations Sampled from stocwkpile

Location: TRA East of perimeter fence. TRA 23, by R.T. Jones.

Date: 4-06-1998

MOISTURE-DENSITY RELATIONSHIP TEST

:[T*E:L_ P1FQT1:FQ:[FqL_ES L_FQEB Fig. No.

A-19
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MOISTURE~DENSITY TEST DATA DATA FILE:

DI =S IR N IR T TR ST IR ST I IR ST TR RN SO

191

PROJECT DATA

Date: 4-06-1998

Project No.: 3XAC13103

Project: TRA Warm Waste Pond Remediations
Location 1: TRA East of perimeter fence.

2:

Remarks 1: Sampled from stockpile

2: TRA 23, by R.T. Jones.

3:

Material 1: Silty clayey gravels

description 2: with sand.

Elevation or depth:
Figure No.:

BPECIMEN DATA

USCS classification: GC-GM AASHTO classification: aA-1-b
Natural moisture: na Specific gravity: 2.62
Percent retained on 3/4 in sieve: 22.9

Percent passing No. 200 sieve: 19.0

Liquid limit: 18 Plastic limit: 14 Plasticity index: 4

T S D Al ey T S S S T T T T T S W D S A w kv - o - - e — . s ——— — - — ————

TEST DATA AND RESULTS

Type of test: Standard, ASTM D 698-91 Method C

145 \\\\ ZAV spG| POINT No. 1 2 3
3.62 | WM + WS 11205 11360 11355
140 nN WM 6530 6530 6530
N WW+T #1 201.40 233.10 460.50
WD+T #1 190.00 212.10 425.70
135 \ TARE #1 0.00 0.00 0.00
N MOIST #16.0 9.9 8.2
130 —3 AN
125
MOISTURE 6.0 9.9 8.2
120 DRY DEN 129.6 129.2 131.1
5 7 9 11

Max dry den= 137.2 pcf, Opt moisture=
Uncorrected Results: Max dry den= 131.2 pcf, Opt moisture=
ASTM D 4718 Correction Data:
Bulk Specific Gravity of Oversize Material = 2.60
Moisture of oversize material = %
ASTM D 4718 Correction Applied to Results Only

~ O
[ =]
o P

u

e ERsRnusnT=—m=m=======s INEL MATERIALS LAB ——
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PARTICLE SIZE DISTRIBUTION TEST REPORT

&
B I
§ £ s% £3 53 3z g 3 @ &%
100} 'w\l\;; T L THiTE T T e
so AN :
70
i
- € N :
5w
E © \_.ﬂ‘
o N
20
20
10 i
Q N ] i :
200 100 10 1 0.1 0.01 0.001
GRAIN SIZE - mm
% +3 % GRAVEL % SAND % SILT % CLAY uUscs AASHTO PL | LL
p) 50.5 30.5 120 7.0 GC-GM A-1l-b 14 18
SIEVE PERCENT FINER SIEVE PERCENT FINER SOIL DESCRIPTION
inctves o number o O Silty pit mn gravels. Silty clayey gravel with
S ] size sand
3" 100.0 #4 49.5
2" 95.4 43 44.2
1.5 917 K10 43.2
1.0 85.1 H40 353
0.75 7.1 #50 31.3
0.50 66.5 #100 240
0.375 60.7 #200 19.0
GRAIN SIZE [REMARKS:
Deg 9.18 O Tested to ASTM D-422, 42! and related
snmhrds.
D3o 0.269
D1g 0.0194
COEFFICIENTS
Ce 0.41
Cu 472,75

0 Location: Stockpile located east of TRA fence, Pile 23

"INEL MATERIALS LAB

Client: Pat Taylor INEEL Environmentai
Project: TRA Warm Waste Pond Remediations

Project No.: #XAC13103

&-
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Client: Pat Taylor INEEL Environmental
Project: TRA Warm Waste Pond Remediatiocns
Project Number: #XAC13103

Samz ..e Data

Source: TRA Rubble Piles

Sample No.: TRA ETR 23 Pile

Elev. or Depth: Stockpile Sample Length {in./em.): NA
Location: Stockpile located east of TRA fence, Pile 23

Description: Silty pit run gravels. Silty clayey gravel with sand
Liquid Limit: 18 Plastic Limit: 14

USCS Classification: GC-GM AASHTO Classification: A-1-b
Testing Remarks: Tested to ASTM D-422, 421 and related standards.

Mechanical Analysis Data

Initial
Dry sample and tare= 7650.00
Tare = 0.00

Dry sample weight = 7690.00

Sample split on number 4 sieve

Split sampla data:
Sample and tare = 453.60 Tare = .00 Sample weight = 453.60
Cumulative waight retained tare= .00

Tare for cumulative weight retained= .00

Sieve Cumul, Wt. Parcent
retained finer
3 inch 0.00 100.0
2 inch 355.00 95.4
1.5 inch 565.00 92.7
1.0 inch 1145.00 85.1
0.75 inch 1765.00 77.1
0.50 inch 2580.00 66.5
0.375 inch 3025.00 60.7
# 4 3880.00 49.5
# 8 48.20 44.2
# 10 57.90 43.2
# 40 130.00 35.3
# S0 167.10 31.3
# 100 233.90 24.0
# 200 279.90 18.0

Hydrometer Analysis Data

Separation sieve is #10
Parcent -#10 based upon ccmplete sample= 43.2
Weight of hydrometer sample: 75.0
Calculated biased weight= 173.61
Automatic temperature correction
Composite correction at 20 deg C = -3.0

Meniscus correction only= 1.0

Specific gravity of solids= 2.62

Specific gravity correction factor= 1.007
Hydrometer type: 152H

INEIL, MATERIALS LAB
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Effective depth L= 16.254564 - 0.164 x R

Elapsed
time, min
2.00
5.00
3.00
J.C0
60.00
250.00

1440.00

Temp, Actual

deg C reading
21.
19.
17.
16.
15.
12.
10.

24.
24.
24.
24.
24.
24.
24.

O00000O0

SCOoOOoOOUChD

Corrected X

reading

22.0 0.0131
20.5 0.0131
18.5 0.0131
17.0 0.0131
16.0 0.0131
13.0 0.0131
11.0 0.0131

Rm

22.0
20.5
18.5
17.0
16.0
i3.0
11.0

Eff.

depth
12.
12,
13.
13,
13.
14.
14,

Nk -1 W w-J

Diameter Percent

mm finer
0.0330 11.0
0.0211 10.1
0.0123 9.0
0.0088 8.1
0.0063 7.5
0.0031 5.8
0.0013 4.6

Fractional Components

Gravel/Sand based on #4
Sand/Fines based on #200

$ + 3" = 0.0
$ SAND = 30.5
% FINES = 189.

0

% GRAVEL = 5
(% coarse = 6.3

Dgs= 25.30 Dgp= 9.18

D3o= 0.27

0.5

Dsog= 4.95

(% coarse = 22.9

% medium =

INEL MATERIALS LAB

A-23
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LIQUID AND PLASTIC LIMITS TEST REPORT

35

Pro ject Na.: 3XAC131@3

Pro ject: TRA Warm Waste Pond Remediatians

East af TRA fence.

Client: Craig Reese Parsons Environmental

Location: East of TRAR fence line.
stockpiles. Pile 23,

Date: B4-86-98

TRA "rubble”

LIQUID AND PLASTIC LIMITS TEST REPORT

INEL MATERIALS LAB

TRA 23,

of TRA area.

RT Janes.

Samplied from stockplle
near SE corner

Samp led by

No .

|
1
33 L
|
|
a1 T
i
1
29 T
[, I
6 |
- 27 +
z i
Q |
u 25 1
& [
w
— l
g a3 :
t
1
21 T
|
L\ l
19 = +
’---..__\T\‘ ] J
.
17 : =
=3 (= 7 8 9 1@ 12 14 16 18 206 25 30 49
NUMBER OF BLOWS
Location + Description LL PL PI -2eoa uscs AASHTO i
® Plle 23
18 14 4 19.@ GM A-1-t
Remarks:

A-24
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LIQUID & PLASTIC LIMIT TEST DATA

e s o i A i S e

PROJECT DATA

Project No.: 3XAC13103 Date: 04-06-98
Client: Craig Reese Parsons Environmental
Project: TRA Warm Waste Pond Remediations

East of TRA fence.
Project location: East of TRA fence line. TRA "rubble"
stockpiles. Pile 23.
Rermarks: Sampled from stockpile
TRA 23, near SE corner
of TRA area. Sampled by
RT Jones.

Figure Number:

TEST DATA - Test number 1

Location and description: Pile 23

, 35
LIQUID LIMITS
Run No. 1 2 3 4 33
W
¥ w+t  20.29 22.23 25.81 A 31
4t 18.96 20.52 23.40 T
W: ve 11.18 11.13 11.13 E 29
# /8 34 20 10 R 27
Moisture 17.1 18.2 19.6 c
o 25
PLASTIC LIMITS N
Run No. 1 2 3 T 23
E :
WT wit 7.30 7.86 6.19 N 21 :
WT d+t 6.93 7.40 5.96 T 19 N :
WT tare 4.35 4.34 4.33 e 1
Moisture 14.3 15.0 14.1 17 Lf ‘ Bam 2N
5 10 20 25 30 40
Liquid Limit = 18 NUMBER OF BLOWS
Plastic Limit = 14
Plasticity Index = 4 i
CLASSIFICATION DATA
$-4 = 49.5 %$-10 = 43.2 %$-40 = 35.3 $-200 = 19.0
Uniformity Coefficient = Curvature Coefficient =
LL = 18 PL = 14 PI = 4 LL (oven dry) =

ASTM = GM, Silty gravel with sand
AASHTO = A-1l-b

———— o ———
O A A ———— S ——— Y i S S L S AN . A et e S, S - . — A i i b A - —— -

INEL MATERIALS LAB
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130 '
N,
\\ )
N :
125 \
AN
\\
- N
U
e 12
= -
£
- N
E N
L, 115 A
5 N
N
N \
N AN
N AN
118 "
\J ZAV far
N Sp.G
N 2.60
AN
1es
7.5 18 12.9S 15 17.5 22 22.95
Hater content, “
Test specification: ASTM D 698-391 Method A, Standard
Quersize correction applied to each paint
Elevs Classification N?t. Sp.G. LL PI %D %<
Depth uscs RASHTO Maist. NMo.4 }No.20@
SC-SM A-4(Q2) 2.6 19 S 22.7 % ]142.6 %
— =——. =
ROCK CORRECTED TEST RESULTS UNCORRECTED MATERIAL DESCRIPTION
Max imum dry density = 118.7 pcf 118.7 pcf Silty, clayey sand with
Optimum moisture = 18.0 % 12.@ % gravels.
. Remarks:
Pro ject MNo.: 3IXAC13183
Pro ject: TRA Warm liaste Pond Remediations. Sampled from the TRA
Location: TRA area, east of TRA parimeter fance. rubble pile 10 oy R.T.
TRA 1@ rubble pile, Jones.
Date: 4-P8-1998
MOISTURE-DENSITY RELATIONSHIP TEST
INEL MATERIALS LAB Fig. Na.
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MOISTURE-DENSITY TEST DATA DATA FILE:

194

PROJECT DATA

Daw.. 4-08-1998
Project No.: 3XAC13103
Project: TRA Warm Waste Pond Remediations.
Location 1: TRA area, east of TRA perimeter fence.
2: TRA 10 rubble pile.
Remarks 1: Sampled from the TRA
2: rubble pile 10 by R.T.
3: Jones.
Material 1: Silty, clayey sand with
description 2: gravels.
Elevation or depth:
Figure No.:
SPECIMEN DATA
USCs classification: SC-SM AASHTO classification: A-4(0)
Natural moisture: Specific gravity: 2.60
Percent retained on No.4 sieve: 22.7
Percent passing No. 200 sieve: 42.6
Liquid 1limit: 19 Plastic limit: 14 Plasticity index: 5

- - o —— - ————— ——— ——— T — T i S " Y S S T ——— S e Sl S S . . T T . ————— " . S L S A S S D W .

TEST DATA AND RESULTS

T of test: Standard, ASTM D 698-91 Method A

130 —

ZAV SpG POINT NO. 1 2 3 4
\\\ 2.60 | WM + WS 6200 6230 6180 6170
125 WM 4245 4245 4245 4245
N WWH+T #1 405.60 427.40 454.90 390.30
\3 WD+T #1 371.50 380.00 392.00 360.20
120 TARE #1 0.00 0.00 0.00 0.00
6"_“\\\:§\ MOIST #19.2 12.5 16.0 8.4
115 \\\\\\\
110 AN
\\\ MOISTURE 9.2 12.5 16.0 8.4
108 N DRY DEN 118.4 116.7 110.3 117.5
7.5 12.5 17.5 22.5

Max dry den= 118.7 pcf, Opt moisture= 10.0 %

Oversize Correction Not Applied

== === INEL MATERIALS LAD =========

1
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PARTICLE SIZE DISTRIBUTION TEST REPORT

£
$ 5 S
: s gitidz oz gt iif
100 N T T T 0 1 [
®
el I RLIER
70 PSS T
DITNG e
= \\
u g : —i L
L i \
b HERE
50 = : -
i N
Q EOIN
i LR
w 40 ;1N
a \
20 N
..t\
10 +
—
o ik Ak
200 100 10 1 0.1 0.01 0.001
GRAIN SIZE - mm
% +3° % GRAVEL % SAND % SILT % CLAY uscs AASHTO | PL
) 22.7 34.7 30.0 ‘ 12.6 SC-SM A-4(0) 4
I
SIEVE PERCENT FINER SIEVE PERCENT FINER SOl DESCRIPTION
inches Iy sumber o O Siity, clayey sand with gravel.
size e
3 100.0 #4 773
2 100.0 48 73.5
1.5 96.9 #10 73.0
1.0 91.9 #40 67.1
0.75 89.3 #50 63.1
0.50 864 #100 52.3
0.375 83.6 #200 42,6
GRAIN SIZE REMARKS:
Dgo 0.244 © Tested to ASTM D-421-422 and related
standards.
Dag 0.0442
Lo 0.0033
COEFFICIENTS
Ce 2.43
Cy 74.26
o Location: TRA 10 rubble pile
Client: Pat Taylor INEEL Environmental
lN EL MATE R'ALS LAB Project: TRA Warm Waste Pond Remediations
L_ Project No.. #XAC13103 _Page
e — — —— e —
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Client: Pat Taylor INEEL Environmental
Project: TRA Warm Waste Pond Remediations
Project Number: #XAC13103

Sampla Data

—

Sou. .a: TRA Rubble Piles

Sample No.: TRA 10 Pile

Elev. or Depth: Stockpile Sample Length {in./cm.):
Location: TRA 10 rubble pile

Description: Silty, clayey sand with gravel.

Liquid Limit: 19 Plastic Limit: 14

USCS Classification: SC-SM AASHTO Classification: A-4(0)
Tasting Remarks: Tested to ASTM D-421-422 and related standards.

Mechanical Analgsis Data

Initial
Dry sample and tare= 5777.00
Tare = 0.00

Dry sample weight = 35777.00

Sample split on number 4 sieve

Split sample data:
Sample and tare = 499.80 Tare = .00 Sample weight = 499.80
Cumulative weight retained tare= .00

Tara for cumulative weight retained= .00

Siave Cumul. Wt. Paercent
retained finer
inch 0.0Q0 100.0
+ mch 0.00 100.0
inch 180.00 96.9
1.v inch 470.00 91.9
0.75 inch 620.00 89.3
0.50 inch 785.00 86.4
0.375 inch - 945.00 B3.6
# 4 1310.00 77.3
# 8 24 .50 73.5
# 10 27.90 73.0
# 40 65.80 67.1
# S0 91.80 63.1
# 100 161.70 52.3
# 200 224.50 42.6

Hydrometer Analysis Data

Separation sieve is #10
Percent -#10 based upon complete sample= 73.0
Weight of hydrometer sample: 75.0
Calculated biased weight= 102.74
Automatic temperature correction
Composite correction at 20 deg C = -3.0

Meniscus correction only= 1.0

H ifie gravity of solids= 2.65

L “ic gravity correction factor= 1.000
Hy aater type: 152H

INEL MATERIALS LAR
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Elapsed
tima, min
2.00
5.00
15.00
30.00
60.00
250.00

1440.00

Temp, Actual
deg C reading
26,
22.
20.
19,
l6.
12.
9.

24,
24.
24.
24.
24.
24.
24.

OQCOO0OODO0OO0O

hmhouwmotnn o

Corrected K

reading

27.0 0.0130
23.5 0.0130
21.5 0.0130
20.0 0.0130
17.5 0.0130
13.0 0.0130
10.5 0.0130

Rm

27.
23.
21.
20.
17.
13.
1C.

Mo ounuo

Eff.

depth
11.
12.
12.
13.
13.
14,
14.

N B O 00D

Diameter Percent

mm finer
0.0317 23.3
0.0205 19.9
0.0120 18.0
0.0086 16.5
0.0061 14..
¢.0031 9.7
0.0013 7.3

Fractional Components

Gravel/Sand based on #4

Sand/Fines based on #200
$ GRAVEL = 22.7

$ + 3" =0.0
% SAND = 34.7
% SILT = 30.0

(% coarse = 4.3

% CLAY = 12.6

% medium = 5.9

Dgs= 10.93 Dgo= 0.24 Dsg= 0.13

D3p= 0.04 Djygs= 0.01 Djpo=.0.00

Ce= 2.4306 Cyu= 74.2581

INEL MATERIALS LAB
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LIQUID AND PLASTIC LIMITS TEST REPORT

A-3]

s v
\ i
’ }
33 1
;
I
]
31 I
|
|
29 T
— 1
5 |
= a7 +
z 1
e |
o 25
[+ 4 |
Ll
- |
g 23 :
|
1
21 T
A I
~—— | \
19 —l X
et
'7 Tl
5 6 7 g8 9 18 12 14 16 18 29 25 34 40
NUMBER OF BLOWS
lLocation + Description LL PL. PI -200 UsCsS AASHTO
, Plle 23
18 14 4 15.@ GM A-1-b
A TRA rybble pile 1@
19 14 S 42.6 SC-SM A-4(@)
Pro ject No.: 3XAC13103 Remarks:
Pro ject: TRA Warm Waste Fond Remediations Sampled from stackpile
Fast of TRAR fence,
Client: Craig Reese Parsons Environmental TRA 23810 near E. fence
Lacatiaon: East of TRA fence line. TRA "rubble” of TRA area. Sampled by
stockpiles. Pile 23 and pile 1@.
RT Jones.
Date: @4-86-98
LIQUID ANMD PLASTIC LIMITS TEST REPQRT
INEL MATERIALS LAB Flg. Mo, ——
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LIQUID & PLASTIC LIMIT TEST DATA

Project
Client:
Project:
Project

Remarks:

PROJECT DATA

Date: 04-06-98
Parsons Environmental

TRA Warm Waste Pond Remediations

No.: IXAC13103

Craig Reese

East of TRA fence.
lacation:

East of TRA fence line.

TRA "rubble"

stockpiles. Pile 23 and pile 10.
Sampled from stockpile

TRA 23410 near E. fence
of TRA area. Sampled by
RT Jones.

Figure Number:

TEST DATA - Test number 2

Location and description: TRA rubble pile 10

Run No.

WT w+t
WT d+t
WT tare
# Blows
Moisture

Run No.

WT w+t
WT d+t
WT tare
Moisture

Liquid L
Plastic
Plastici

T D (D L D (S LA i S L S S S S e e e e T D G . St . . P A o S S . Y D e . U D i S T U A S i e e e T o T

40

LIQUID LIMITS 36
1 2 3 4 34
W :
23.00 24.46 26.98 A 32 +
21.11 22.31 24.32 T :
11.12 11.10 11.15 E 30 H
27 20 13 R .8
18.9 19.2  20.2 c
O 26
PLASTIC LIMITS N :
1l 2 3 T 24 :
E :
7.00 7.63 8.18 N 22
6.67 7.23 7.68 T 20 o
4.32 4.37 4.41 ~ L[]
14.0 14.0 15.3 18 :
5 10 20 25 30
imit = 19 NUMBER OF BLOWS
Limit = 14
ty Index = 5 _
CLASSIFICATION DATA
$-4 = 77.3 $-10 = 73.0 $-40 = 67.1 $-200 = 42.6
Uniformity Coefficient = 74.26 Curvature Coefficient = 2.43
LL = 19 PL = i4 PI = 5 LL (oven dry) =
ASTM = SC-SM, Silty, clayey sand with gravel
0 = A-4(0)

AASHT

T D D L S L i i ——— " — T T . T i —— . T —— ————— 7 i ——————— ——— o ———— i — —— A in —— T — vy ——

INEL MATERIALS LAB
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—LIQUID AND PLASTIC LIMITS TEST PROJECT SUMMARY

ject No.: 3XAC13103 Date: 4-08-1998
" ct: TRA Warm Waste Pond Remediations
East of TRA fence.
Pro,ect Location: East of TRA fence line. TRA "rubble"
stockpiles. Pile 23 and pile 10.

SAMPLE CLASSIFICATIONS

C SCRIPTION LL PL PI ASTM AASHTO
1: Pile 23 18 14 3 GM A-1-b
2: TRA rubble pile 10 19 14 5 SC-SM A-4(0)

INEL MATERIALS LAB
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MOISTURE-DENSITY RELATIONSHIP TEST

145 \\t
140
N
« ) AN
0 .
e 135 | \\
>
+
)
N
g N
- 130 -J-F-F;
& 7 ™
Vs N
AN
125
2RV for
N
N Sp.G.
N 2.60@
N\
120 i N '
2.5 S 7.5 1@ 12.5 15 17.5
Water content, X
Test specification: ASTM D 698-91 Methad C, Standard
Oversize correction applimd to final results
Eleus Classification Nat. Sp.G. LL PI b4 i %<
Depth uscs RASHTO Moist. 374 in|MNo.200
GP A-1l-a 2.6@ NV NP 15.1 x| 4.5 %

_—_————— e ——— L

TEST RESULTS

et —

MATERIAL DESCRIPTION

Maximum dry denslty = 134.2 pcf
Optimum moisture =« 5.6 %

Poorly graded gravel
with sand.

ProJect No.: 3XACi3103

Projecr TRA kz~m Waste Pond Remedlat!lc-«

Logcat : Samr =d from the CFA gravel
locz =d 174 mile morth of CFA,

Date: 5-86-19S=

MOISTURE-DENSITY RELATIONSHIP TEST

INEL MATERIALS LAB

Remarks:
Samplea by RT Jones for
the TRA pond remediation

pro jects.

Fig. No. ——
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MOISTURE-DENSITY TEST DATA DATA FILE: 195

. s s e — SR s et e . e e e s D Ty ra—
o et e o e e S e iy e et o S et ey it et e s s

PROJECT DATA

Da. . 5-06-1998
Project No.: 3XAC13103
Project: TRA Warm Waste Pond Remediations
Location 1: Sampled from the CFA gravel pit
2: located 1/4 mile north of CFA.
Remarks 1: Sampled by RT Jones for
2: the TRA pond remediation
3: projects.
Material 1: Poorly graded gravel
description 2: with sand.
Elevation or depth:
Figure No.:
SPECIMEN DATA
USCS classification: GP AASHTO classification: A-1-a
Natural moisture: Specific gravity: 2.60
Percent retained on 3/4 in sieve: 15.1
Percent passing No. 200 sieve: 4.5
Liquid limit: NV Plastic limit: Plasticity index: NP

TEST DATA AND RESULTS

Ty if test: Standard, ASTM D 698-91 Method C

145 AV Spc| POINT NO. 1 2 3
\ ) 60 | WM + WS 10940 11265 11245
140 WM 6530 6530 6530
\ WW+T #1 505.20 476.80 468.70
X WD+T #1 490.00 445.70 426.60
135 TARE #1 0.00 0.00 0.00
\ MOIST #13.1 7.0 9.9
130 — N
125
\ MOISTURE 3.1 7.0 9.9
120 \ DRY DEN 125.7 130.1 126.1
2.5 7.5 12.5 17.5
Max dry den= 134.2 pcf, Opt mo%sture= 5.6 %
Uncorrected Results: Max dry den= 130.2 pcf, Opt moisture= 6.6 %
ASTM D 4718 Correction Data:
Bulk Specific Gravity of Oversize Material = 2.60
Moisture of oversize material = %
ASTM D 4718 Correction Applied to Results Only
== INEL MATERIALS LAB = = == =m====
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PARTICLE SIZE DISTRIBUTION TEST REPORT

: 8 £ &
: s 2% £33 5% 3 2 8 g 8
ool TG | T T ? —~
ot R i
z N
t :
z % 5
('
= t
Zz %0 X :
L H H ..
8 N
i« z
o U
e
0 Y
20 \
oL
200 100 10 0.1 c.01 0.001
GRAIN SIZE - mm
%+ 3 % GRAVEL % SAND % SILT % CLAY uscs AASHTO PL ]
o 50.0 45.5 GP A-l-a i
SIEVE PERCENT FINER SIEVE PERCENT FINER SOIL DESCRIPTION
inches o] numbar o © sandy gravels. Poorly graded gruvel with sand
sge size
3" 1 100.0 #4 50.0
2" 100.0 #8 412
1.5" 98.3 416 36.1
L.0" 92.1 #30 30.7
0.75" 84.9 #50 17.9
0.50° 74.1 #100 75
0.375" 65.9 #200 4.5
GRAIN SIZE REMARKS:
Deo 7.61 = Sampled by RT Jones from the CFA gravel pit.
Cap 0.57
D1ip 0.187
COEFFICIENTS
Ce 0.23
Cy 40.71

O Location: CFA pit located 1/4 mile north of CFA area,

INEL MATERIALS LAB

Client: Pat Taylor INEEL Environmental
Project: TRA Warm Waste Pond Remediations

Project No.. #XAC13103
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GRAIN SIZE DISTRIBUTION TEST DATA

Client: Pat Taylor INEEL Environmental
Project: TRA Warm Waste Pond Remediations
Praject Number: #XAC13103

Sample Data

Sourca:
Sample No.: #2 CFA Pit gravels
Elev. or Depth: Stockpile Sample Length (in./cm.):

Location: CFA pit located 1/4 mile north of CFA area.

Description: sandy gravels. Poorly graded gravel with sand

Liquid Limit: Plastie Limit:

USCS Classification: GP AASHTO Classification: A~l-a
Testing Remarks: Sampled by RT Jones from the CFA gravel pit.

Machanical Analysis Data

Initial
Dry sampla and tare= 7050.00
Tare = 0.00

Dry sample weight = 7050.00

Sampla split on number 4 sieve

Split sample data:
Sample and tare = 433.50 Tare = .00 Sample weight = 433.50
Cumulative weight retained tare= .00

Tare for cumulative waeight retained= .00

Sieve Cumul. Wt. Parcent
retained finer
inch 0.00 100.0
7 ~ch 0.00 100.0
A inch 120.00 98.3
1.0 inch 560.00 92.1
0.75 inch 1065.00 84.9
0.50 inch 1825.00 74.1
0.375 inch 2405.00 65.9
# 4 3525.00 50.0
# 8 76.50 41.2
# 16 120.50 36.1
# 30 167.30 30.7
# 50 278.50 17.9
# 100 368.60 7.5
# 200 394.80 4.5

Fracticnal Components

Gravel/Sand based on #4

Sand/Fines based on #200

$ + 3" = 0.0 % GRAVEL = 50.0 (% coarse = 15.1 % fine = 34.9)
$ SAND = 45.5 (% coarse = 10.2 % medium = 14.9 % fine = 20.4)

% FINES = 4.5

Dgs= 19.12 Dgg= 7.61 Dsgo= 4.75
D-~= 0.57 Dis= 0.26 Djp= 0.19
N.2288 Cyuy= 40.706

INEL MATERIALS LAB
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PARTICLE SIZE DISTRIBUTION TEST REPORT

]
£ £ 2
£ £ $% 3 =3 3 2 g i 2!
100} i : e B T
20
I
50 L
70

PERCENT FINER
B

40
%
20 \ :
’ \o.
of i P -""‘i--— g
200 100 10 1 0. 0.01
GRAIN SIZE - mm
%+ % GRAVEL % SAND % SILT % CLAY uscs AASHTO
886 114 GP A-la
73.0 220 GP A-l-a
93.7 6.3 GP A-l-a
SIEVE PERCENT FINER SIEVE PERCENT FINER SOIL DESCRIPTION
inches number O State chip pile. Poorly graded gravel
, o 0 a 0 a A
R N N TR R
: . : 0.7 : : State chip pile. Poorly graded gravel with sand
#200 0.0 0.0 0/ | |7 5imte chip pie. Poorly graded gnvel wa
A State chip pile. Poorly graded gravel
GRAIN SIZE REMARKS:
Oso 735 7.02 7.49 O Sampied from small stockpiles in BN-127-S pit.
Estimated quantity, 800-1,000 cu.yds,
D30 5.81 527 | 6.0s fimated quantity, -y
D19 4.33 3.68 4.99 O Sampied from small stockpile in pit BN-33-S.
- Estimated quantity, 100-150 cu.yds., max.
COEFFICIENTS
c & Sampled from large chip stockpile in pit BU-26,
¢ 106 108 098 located along hwy. 26, Butie Co. Estmated
Cy 1.69 L9 1.50 quantity of 700 cu, vds.

© Location:; State pi: :iong New Sweden rd., Idaho Falls.
0 Location: Sampled {rom the state pit 1 mile north of Ucon.
& Location: Sampled from state pit BU-26, near hwy 26.

INEL MATERIALS LAB

Client: Pat Taylor INEEL Environmental
Proiect: TRA Warm Waste Pond Remediations

Project No.. #XAC13103

Page

N
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Client: Pat Taylor INEEL Environmental
Project: TRA Warm Waste Pond Remediations
Project Number: #XAC13103

Sample Data

S¢. .e:
Sample No.: #1 State Pit BN-127-S
Elev. or Depth: Stockpile Sample Length (in./cm.):

Location: State pit along New Sweden rd., Idaho Falls.

Description: State chip pile. Poorly graded gravel

Liquid Limit: NV Plastic Limit: NP

USCS Classification: GP AASHTO Classification: A-l-a

Testing Remarks: Sampled from small stockpiles in BN-127-S pit. Estimated
quantity, 800-1,000 cu.yds.

Mechanical Analzsis Data

Initial
Dry sample and tare= 866.30
Tare = 0.00

Dry sample weight = 866.30
Tare for cumulative weight retained= .00

Sieve Cumul ., Wt. Percent
retained finer
1/2 inch 0.00 100.0
‘3/8 inch 10.00 88.9
4 767.50 11.4
| 859.90 0.7

00 866.30 0.0

Fractional Components

Gravel/Sand based on #4

Sand/Fines based on #200

§+ 3" = 0.0 % GRAVEL = 88.6 (% coarse = 0.0 % fine = 88.6)
% SAND = 11.4 (% coarse = 10.7 % medium = 0.3 % fine = 0.4)

Dgs= 8.70 Dgp= 7.35 Dgg= 6.83
D3p= 5.81 Djs= 4.98 Djp= 4.33
Co= 1.0617 Cy= 1.6946

INEL MATERIALS LAB
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Client: Pat Taylor INEEL Environmental -
Project: TRA Warm Waste Pond Remediations
Project Number: #XAC13103

Sample Data

Source:
Sample No.: #2 State pit BN-33-S .
Elev. or Depth: Stockpile Sample Length (in./cm.):

Location: Sampled from the state pit 1 mile north of Ucon.

Description: State chip pile. Poorly graded gravel with sand

Liquid Limit: NV Plastic Limit: NP

USCS Classification: GP AASHTO Classification: A-l-a

Testing Remarks: Sampled from small stockpile in pit BN-33-5. Estimated
quantity, 100-150 cu.yds., max.

Mechanical Analysis Data

Initial
Dry sample and tare= 796.00
Tara = 0.00
Dry sample weight = 796.00
Tare for cumulative weight retained= .00
Sievae Cumul. Wt. Paercent
ratained finar
1/2 inch 0.00 100.0
3/8 inch '5.50 99.3
# 4 621.10 22.0
# 8 756.20 5.0
# 200 796.00 0.0

Fractional Components

Gravel/Sand based on #4

Sand/Fines based on #200

¥+ 3" = 0.0 % GRAVEL = 78.0 (% coarse = 0.0 % fine = 78.0)
% SAND = 22.0 (¥ coarse = 17.4 $ medium = 2.7 % fine = 1.9)

Dgs= 8.55 Dgp= 7.02 Dgg= 6.44
D30= 5.27 Djis= 4.20 Djp= 3.68
Cc= 1.0761 Cy= 1.9075

INEL MATERIALS LAR
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Client: Pat Taylor INEEL Environmental
Project: TRA Warm Waste Pond Remediations
Project Number: #XAC13103

Sample Data
So. .a:
Sample No.: #3 State Pit BU-26
Elev. or Depth: Stockpile Sample Length (in./cm.):

Location: Sampled from state pit BU-26, near hwy 26.

Description: State chip pile. Poorly graded gravel

Liquid Limit: NV Plastic Limit: NP

USCS Classification: GP AASHTO Classification: A-l-a

Testing Remarks: Sampled from large chip stockpile in pit BU-26, located along
hwy. 26, Butte Co. Estimated quantity of 700 cu.yds.

Mechanical Analysis Data

Initial
Dry sample and tare= 985,50
Tare = 0.00

Dry sample waight =  999.50
Tare for cumulative weight retained= .00

Sieve Cumul. Wt. Percent
retained finer
1/2 inch 0.00 100.0
~3/8 inch 12.90 g8.7
4 936.30 6.3
~ R 981.30 1.8
)0 989,50 c.0

Fractional Components

Gravel/Sand based on #4

Sand/Fines based on #200

£+ 3" = 0.0 % GRAVEL = 93.7 (% coarse = 0.0 % fine = 93.7)
% SAND = 6.3 (% coarse = 4.6 % medium = 0.8 % fine = 0.9)

Dgs= 8.76 Dgo= 7.4% Dgg= 7.01
D3p= 6.05 Djigs= 5.28 Dj1go= 4.99
Ce= 0.9784 Cy= 1.5013

INEL MATERIALS LAB
A-41




PARTICLE SIZE DISTRIBUTION TEST REPORT

i £ s

5
F 55%5;5 3 3 g § § §i&
100f 'l [ ]
%0 H : R }, : ; ; i i E L
80
70
&
Z 80
w
L s ’
3)
§
a
30
20 |
10 \
ol | ! I
200 100 10 1 g1 - 0.01 0.001
GRAIN SIZE - mm
% +3 % GRAVEL % SAND % SILT % CLAY uscs AASHTO eL | |
0 99.0 1.0 GP A-l-a NP |
=] 84.5 15.5 GP A-l-a NP | .7
SIEVE PERCENT FINER SIEVE PERCENT FINER IL DESCRIPTION
inches o o umber o o © “Chip" stockpile. Poorly graded gravel
] size
%R o TR
. : . Chi ile. Poorly graded gravel with sand
R 397 | 100.0 #16 12 Q Chip stockeile. Poody graded grs
#200 0.0 0.0
GRAIN SIZE [ REMARKS:
Oga 10.9 7.20 © Sampled from NRF/Lincoln road pit. This
material was originally part of a “three bin"
O30 8.77 5.61 plant mix asphalt. This stockpile was "A” pile;
D1p 6.67 3.87 0 Sampied from small chip stockpile located at
- : the INEEL Dairy Farm. This material is from
COEFFICIENTS Walters Concrete, Rexburg.
Ce 1.06 1.13
Cy 1.64 1.86

O Location: NRF/Lincoln blvd. pit, aggregate stockpile.
O Location: INEEL Dairy Farm Bio-Barrier plot.

Clent: Pat Taylor INEEL Environmental

INEL MATERIALS LAB | TRA Wam Waste Pond Remedinions

Project No.: #XAC13103 Page
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Client: Pat Taylor INEEL Environmental
Project: TRA Warm Waste Pond Remediations
Project Number: #XAC13103

A Sample Data

So. &t

Sample No.: #4 NRF Pit INEEL

Elev. or Depth: Stockpile Sample Length (in./cm.):

Location; NRF/Lincoln blvd. pit, aggregate stockpile.

Description: "Chip" stockpile. Poorly graded gravel

Liquid Limit: NV Plastic Limit: NP

USCS Classification: GP AASHTO Classification: A-l-a

Testing Remarks: Sampled from NRF/Lincoln road pit. This material was
originally part of a "three bin" plant mix asphalt. This
stockpile was "A" pile; coarse, crushed aggregate. Approx,
7,500 cu.yds.

Mechanical Analysis Data

Initial
Dry sample and tare= 515.30
Tare = 0.00

Dry sample weight = 919.30
Tare for cumulative weight retained= .00

Sieve Cumul, Wt. Parcent
retained finer
"/4 inch 0.00 100.0
2 inch 127.60 6.1
+72 inch 554.40 39.7
, , 910.00 1.0
.00 919.30 0.0

Fractional Components

Gravel/Sand based on #4

Sand/Finas based eon #200

% + 3" = 0.0 % GRAVEL = 99.0 (% coarse = 0.0 % fina = 99.0)
$ SAND = 1.0 (% coarse = 0.2 % medium = 0.4 % fine = 0.4)

Dgg= 12.62 Dgg= 10.92 Dsp= 10.24
D3g= 8.77 D1s= 7.32 Dj1g= 6€.67
Ce= 1.0572 Cy= 1.6359

INEL MATERIALS LAB
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Client: Pat Taylor INEEL Environmental
Project: TRA Warm Waste Pond Remediations
Project Number: #XAC13103

Sample Data
Source:
Sample No.: #5 Chip pile from INEEL "Dairy Farm"
Elev. or Depth: Stockpile Sample Length {in./cm.):

Location: INEEL Dairy Farm Bio-Barrier plot.

Description: Chip stockpile. Poorly graded gravel with sand

Liquid Limit: NV Plastic Limit: NP

USCS Classification: GP AASHTO Classification: A-1-a

Testing Remarks: Sampled from small chip stockpile located at the INEEL Dairy
Farm. This material is from Walters Concrete, Rexburg.

Mechanical Analysis Data

Initial
Dry sample and tare= 751.60
Tare = 0.00

Dry sample weight = 751.60
Tare for cumulative weight retained= .00

Sieve Cumul. Wt. Percent
retained finer
1/2 inch 0.00 100.0
3/8 inch 0.00 100.0
# 4 635.50 15.5
4 8 739.70 1.6
# 16 742.80 1.2
# 200 751.60 0.0

Fracticnal Components

Gravel/Sand based on #4

Sand/Fines based on #200

¥+ 3" =90.0 % GRAVEL = 84.5 (% coarse = (0.0 % fine = 84.5)
% SAND = 15.5 (% coarse = 14.0 % medium = 0.8 % finea = 0.7)

Dgs= 8.60 Dgp= 7.20 Dgg= 6.67
D3g= 5.61 Di1s5= 4.67 Dig= 3.87
Ce= 1.1311 Cy= 1.8627

INEL MATERIALS LAB
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PARTICLE SIZE DISTRIBUTION TEST REPORT

=
% £ 8
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0 i : i
200 100 10 1 0.1 0.01 0.001
GRAIN SIZE - mm
% + 3 % GRAVEL % SAND % SILT % CLAY uscs AASHTO PL | LL
Q 49.9 19.3 GP A-la NP { NV
SIEVE PERCENT FINER SIEVE PERCENT FINER SOl DESCRIPTION
inches o number o O Pit run gravels. Poordy graded gravel with sand
S. 100.0 % 20
: A
4 Ly #3 19.1
2 64.2 #i6 18.3
1.{ igz H30 16.5
34 7.8 #138 1;%
172 28.0 .
3 243 #200 08
GRAIN SiZE REMARKS:
Dego 404 O Ssmpled from Phenix construction pit, 1
Falls. :
Dag 14.0 .
D10 0.258
COEFFICIENTS
Ce 18.71
Cy 156.74

© Location: Pir located in Idaho Falls, Phenix Pit.

Client: Pat Taylor INEEL Environmental

INEL MATERIALS LA [Priset TRA Wam Waste Pond Remedistions

Project No.:. #XAC13103 Page
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Client: Pat Taylor INEEL Environmental
Project: TRA Warm Waste Pond Remediations
Project Number: #XAC13103

Sample Data

Source:
Sample No.: #1 Pit run gravels
Elev. or Depth: Pit Sample Length {in./cm.):

Location: Pir located in Idaho Falls, Phenix Pit.

Dascription: Pit run gravels. Poorly graded gravel with sand

Liquid Limit: NV Plastic Limit: NP

USCS Classification: GP AASHTO Classification: A-l-a
Testing Remarks: Sampled from Phenix construction pit, Idaho Falls.

Mechanical Analysis Data

Initial
Dry sample and tare= 10433.00
Tare = 0.00

Dry sample weight = 10433.00

Sample split on number 4 sieve

Split sample data:
Sample and tare = 519.30 Tare = .00 Sample weight = 519.30
Cumulative waight retained tare= .00

Tare for cumulative weig:r . retained= .00

Sieve Cumul. Wt. Percent
retained finer
S inch 0.00 100.0
4 inch 2575 ) 75.3
3 inch 313¢C. .3 70.0
2 inch 3731.00 64.2
1.5 inch 4338.00 58.4
1 inch 5883.00 43.6
3/4 inch 6518.00 37.5
1/2 inch 7513.00 28.0
3/8 inch 7903.00 24.3
# 4 8338.00 20.1
# 8 25,40 19.1
# 16 45.80 18.3
# 30 92.60 16.5
# 50 215.80 11.8
# 100 428.10 3.5
§ 200 498.30 0.8

Fractional Components

Gravel/Sand based on #4

Sand/Fines based on #200

% + 3" = 30.0 % GRAVEL = 49.9 (% coarse =
$ SAND = 19.3 (% coarse = 1.1 % medium = 4.
% FINES = 0.B

2.5 % fine = 17.4)

3
2 % fine = 14.0)

Dgs= 112.74 Dgp= 40.39 Dsgg= 30.38
Dapg= 13.96 Dj35= 0.44 Djgo= 0.26
Ce= 18.7095 Cyp= 156.7351
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PARTICLE SIZE DISTRIBUTION TEST REPORT
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SOIL DESCRIPTION

O Reject sand. Well-graded sand
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GRAIN SiZE

Dgo
Dag
Dyg

2712
115
0.317

COEFFICIENTS

Ce
Cy

1.53
8.59

REMARKS:

O Sampled from large stockpile in pit BU-26,
along hwy. 26, Butte Co. Estimated quantity,
7500 cu.yds.

O Location: Sampled from large stockpile in pit BU-26,

(I

Project No.:

#XAC13103

Client. Pat Taylor INEEL Eavironmental
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GHAIW SIEE DISTRIDUTION TEST DATA

Client: Pat Taylor INEEL Environmental
Project: TRA Warm Waste Pond Remediations
Project Number: #XAC13103

Sample Data

Source: Misc. other gradations

Sample No.: #1 State Pit BU-26

Elev. or Depth: Stockpile Sample Length (in./cm.):

Location: Sampled from large stockpile in pit BU-26.

Description: Reject sand. Well-graded sand

Liquid Limit: NV Plastie Limit: NP

USCS Classification: SW AASHTO Classificatien: A-1-a

Testing Remarks: Sampled from large stockpile in pit BU-26, along hwy. 26,
Butte Co. Estimated quantity, 7500 cu.yds.

Mechanical Analgsis Data

. Initial
Dry sample and tare= 662,90
Tare = 0.00

Dry sample weight = 662.90
Tare for cumulative weight retained= .(Q0

Sieve Cumul. Wt. Paercent
retained finer
1.5 inch 0.00 100.0
1.0 inch 0.00 100.0
0.75 inch 0.00 100.0
0.50 inch 0.00 100.90
0.375 inch 0.00 100.0
# 4 81.30 87.7
# 8 312.10 52.9
# 186 460.20 30.6
# 30 552.70 16.6
# 50 588.50 9.6
# 100 627.40 5.4
# 200 643.50 2.9

Fractional Components

Gravel/Sand based on #4

Sand/Fines based on #200

$ + 3" = 0.0 % GRAVEL = 12.3 (% coarse = 0.0 % fine = 12.3)
% SAND = 84.8 (% coarse = 41.7 % medium = 33.6 % fine = 9.5)

% FINES = 2.9

Jg5= 4.44 Dgp= 2.72 Dgo= 2.21
230= 1.15 Dis= 0.54 Djg= 0.32
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PARTICLE SIZE DISTRIBUTION TEST REPORT
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GRAIN SIZE - mm
%+3" % GRAVEL % SAND % SILT % CLAY Uscs AASHTO PL | LL
o) 27.2 68.7 swW A-l-a NP | NV
SIEVE PERCENT FINER SIEVE PERCENT FINER SOIL DESCRIPTION
ir;;:s ) mamber a3 O Reject Sand. Well-graded sand with gravel
. | soe
3" 100.0 #4 72.8
2" 100.0 48 43.7
1.5 100.0 #16 283
1.0 100.0 #30 19.7
0.75" 100.0 #50 15.2
0.50" 100.0 #100 8.6
0.375" 100.0 #200 4.1
GRAIN SIZE REMARKS:
Deo 3.55 O Sampled from small stockpile located in the
bottom of the old pit. Estimated quantity is 100
Dao 1.3 cu.yds,
D40 0.174
COEFFICIENTS
Ce 2.78
Cy 20.40

© Location: Sampled from BN-33-$ pit, stockpile in bottom.

INEL MATERIALS LAB

Client: Pat Taylor INEEL Environmental
Project: TRA Warm Waste Pond Remediations

Project No.. #XAC13103
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GRAIN SIZE DISTRIBUTION TEST DATA

Client: Pat Taylor INEEL Environmental
Project: TRA Warm Waste Pond Remediations
Project Number: #XAC13103

Sample Data

Source: Misc. other gradations

Sample No.: #2 State Pit BN-33-S

Elev. or Depth: Stockpile Sample Length (in./cm.):

Location: Sampled from BN-33-S pit, stockpile in bottom.

Description: Reject Sand. Well-graded sand with gravel

Liquid Limit: NV Plastic Limit: NP

USCS Classification: SW AASHTO Classification: A~1l-a .

Testing Remarks: Sampled from small stockpile located in the bottom of the old
pit. Estimated quantity is 100 cu.yds. -

Mechanical Analysis Data

Initial
Dry sample and tare= 552.20
Tare = 0.00

Dry sample waeight = 552.20
Tare for cumulative weight retained= .00

Sieve Cumul. Wt. Percant
ratained finer
3 inch 0.00 100.0
2 inch 0.00 100.0
1.5 inch 0.00 100.0
1.0 inch 0.00 1300.0
0.75 inch 0.00 100.0
0.50 inch 0.00 100.0
0.375 inch 0.00 100.0
# 4 150.20 72.8
# 8 310.80 43.7
# 16 396.00 28.3
# 30 443.60 18.7
# 50 468.50 15.2
# 100 S04.50 B.6
# 200 529.60 4.1

Fractional Components

Gravel/Sand based on #4

Sand/Fines based on #200

£ + 3" =0.0 % GRAVEL = 27.2 (% coarse = 0.0 % fine = 27.2)
¥ SAND 68.7 (% coarse = 34.0 % medium = 21.4 % fine = 13.3)
% FINES = 4.1 .

Dgs= 6.41 Dgg= 3.55 Dgo= 2.80
D3g= 1.31 Djis5= 0.29 Djip= 0.17
Co= 2.7761 Cy= 20.3988
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PARTICLE SIZE DISTRIBUTION TEST REPORT
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GRAIN SIZE - mm
% +3 % GRAVEL % SAND % SILT % CLAY uscs AASHTO Ll ow
o 31.0 67.7 SP A-lb NP | NV
SIEVE PERCENT FINER SIEVE PERCENT FINER S0Ii, DESCRIPTION
inches o aumber o O 3/4 Crushed. Poorly graded sand with gravel
559 _size
14 100.0 #4 69.0
172 96.0 (] 54.5
;] 89.5 #16 44.6
430 21.9
#50 10.8
#100 42
#200 1.3
GRAIN SIZE REMARKS.
Ogp 3.28 G Sampled from medium sized stockpile located
i it. Esti ity, 1,000
Dap 0.766 ::1 n;:’ fme pit. Estimated quantity,
Da 0.278
COEFFICIENTS
Ce 0.64
Cy 11.7%

O Location: Pit located along New Sweden rd., Idaho Falls.
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Client: Pat Taylor INEEL Environmental

Project No.. #XAC13103
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GRAIN SIZE DISTRIBUTICN TEST DATA

Client: Pat Taylor INEEL Environmental
Project: TRA Warm Waste Pond Remediations
Project Number: #XAC13103

Sample Data

Source: Misc. other gradations

Sample No.: #3 State Pit BN-127-3

Elev. or Depth: Stockpile Sample Length (in./cm.):

Location: Pit located along New Sweden rd., Idaho Falls.

Daescription: 3/4 Crushed. Poorly graded sand with gravel

Liquid Limit: NV Plastic Limit: NP

USCS Classification: SP AASHTO Classification: A-1-b

Testing Remarks: Sampled from medium sized stockpile located in the state pit.
Estimated quantity, 1,000 cu.yds.

Mechanical Analysis Data

Initial
Dry samplae and tare= 804.10
Tare - 0.00

Dry sample weight = 804.10
Tare for cumulativa weight retained= .00

Sieve Cumul. Wt. Percent
raetained finer
3/4 inch 0.00 100.0
1/2 inch 32.20 96.0
3/8 inch 84.20 89.5
¥ 4 249.70 69.0
# B8 365.90 54.5
# 16 445.70 44.6
# 30 628.10 21.9
# 50 717.10 10.8
# 100 770.70 4.2
# 200 793.80 1.3

Fractional Components

Gravel/Sand based on #4

Sand/Fines based on #200

$ + 3" = 0.0 % GRAVEL = 31.0 (% coarse = 0.0 % fine = 31.0)
$ SAND = 67.7 (% coarse = 16.4 % medium = 37.8 % fine = 13.5)

% FINES = 1.3

Dgs= 8.12 Dgo= 3.28 Dsp= 1.58
D309= 0.77 Di1s= 0.43 Djp= 0.28
Cc= 0.6443 Cy= 11.7905
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